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THE past few years have seen many 
remarkable advances in the production 
of specially processed papers. Newer 
methods of color application had to be 
developed in order to meet specific con- 
ditions. The Du Pont Company has not 
only kept abreast with the times, but 
through applied research has added im- 
portant technical contributions to a pro- 
gressive paper industry. A few are cited: 


671TH 


@ The establishment of importance of 
pH control in paper dyeing. 

@ The development of non-two-sided 
formulas for clay-loaded sheets. 


@ The establishing of formulas for 
sheets loaded with calcium carbonate 


and other highly alkaline fillers. 


@ The development of a range of dyes 
for producing non-two-sided and fast- 
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YEAR 


to-light bond and cover papers. 


These are symbolic of constructive 
research, and work is constantly in 
progress to improve existing products 
and create newer and better ones. Tech- 
nical experts, versed in paper manu- 
facturing technique, are at the disposal 
of mills to render service on unusual 
and intricate application problems. 
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Paper Mills Maintain Production Gains 


Wisconsin Industrial Report On Employment and Payrolls Indicates 
Manufacturers Are Holding Gains of Early Fall Period—To Test Native 


[FROM OUR REGULAR CORRESPONDENT] 

APPLETON, Wis., December 19, 1938—Indications 
that the paper and paper products plants in Wiscon- 
sin are holding their gains of the early fall in pro- 
duction are shown in the October employment re- 
port issued last week by the Wisconsin Industrial 
Commission. There have been slight increases month 
by month, and October showed a gain of 0.5 per 
cent over September. Reports were made by 94 
firms with 17,059 employees on the payrolls. 


Mill Employment and Payrolls 


Forty-four paper and pulp mills showed a decline 
of 0.1 per cent, although payrolls for 14,098 workers 
were up 6.9 per cent. The paper box industry showed 
the largest gain, with 1,393 employees for October, 
a gain of 2.7 per cent over September. Paper prod- 
ucts plants, employing 1,568 workers, showed an in- 
crease of 2.3 per cent. These reports are for 30 box 
plants and 20 paper products plants. 

Total payrolls for the month were $439,036, of 
which $33,986 was for the box plants, $372,467 for 
the pulp and paper mills, and $32,583 for the paper 
products group. Box payrolls were up 10.8 per cent, 
and those of paper products 1.1’ per cent. 

Average weekly earnings for all plants were $26.12 
for the month, with an average hourly rate of 61 
cents. The average number of hours worked was 
42.8 per week. 

Printing, publishing and allied industries showed 
a decline of 0.5 per cent for October over Septem- 
ber, in reports from 120 plants. Payrolls also were 
down, with a decrease of 3.4 per cent. 


Improvements at Appleton Wire Works 


When Appleton Wire Works, Appleton, Wis., 
completes improvements now under way, it will have 
a new warehouse and in addition to its wire-drawing 
department. Additional equipment is to be installed. 
The work will be finished shortly after January Ist, 
at a cost of approximately $4,000. 


To Test Clay for Paper Making 


Whether white clay found in several parts of Wis- 
consin is suitable for use in the paper industry is 
to be determined by the University of Wisconsin. 
An appropriation of $700 has been granted to in- 


Clay For Paper Manufacture—Anusl Chemical Gives Christmas Bonus. 


stall a large kiln and accompanying equipment so 
experiments can be made. The suggestion was made 
by George W. Mead, president of the Consolidated 
Water Power and Paper Company, Wisconsin Rap- 
ids, Wis., who is a member of the university’s board 
of regents. Large quantities of clay are now being 
imported. Mr. Mead believes there are suitable and 
adequate quantities in the state. 


R. E. Hanson Optimistic of Future 


A decided upturn in the near future is seen by 
Roy E. Hanson, vice-president of Milprint, Inc., 
Milwaukee, Wis., manufacturers of wax, glassine 
and other extensive printed wrapping products. 

“The tone cf business today is fundamentally bet- 
ter than it has been in some time,’ Mr. Hanson 
said. “A definite feeling of increased confidence 
seems to be present for the first time in years. Busi- 
nessmen seem to be willing to figure at longer range 
and make commitments, particularly those involving 
substantial expenditures, much farther in advance. 
I am satisfied that we are on a more substantial up- 
swing, which is going to: penetrate practically all 
industries. In our business we are looking for bet- 
ter results than at any time in the last six years.” 


Lakeview Mill Employees’ Dinner 


Approximately 750 employees of the Lakeview mill 
of the Kimberly-Clark Corporation at Neenah, Wis., 
will hold their annual dinner and Christmas party 
Saturday afternoon, December 24. The arrangements 
are being made by the Lakeview Recreation Asso- 
ciation. A section of the warehouse at the Badger- 
Globe mill will be used for the party. Plans are be- 
ing made to supply 750 pounds of turkey, and 150 
pumpkin pies. Fifty girls from the domestic science 
department of the high school at Menasha, Wis. 
will serve the meal. An hour’s entertainment has 
been planned, including a floor show from Chicago. 
James H. Kimberly is in charge of the entertainment. 


Anusl Chemical Distributes Bonus 


Christmas bonuses were distributed last week to 
employees of the Anus] Chemical Company, Mari- 
nette, Wis. Each worker received the equivalent of 
eight per cent of his annual wages, based on the 
company’s earnings for the year. 
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Kraft Paper Leads Sales in Chicago Market 


Wholesale Buying A Little Slow As Buyers Seek To Keep Inventories 
Low At End of Year—Safety Council Program Attracts More Interest 
—Important Measures To Be Considered By Illinois General Assembly. 


[FROM OUR REGULAR CORRESPONDENT] 


Cuicaco, Ill., December 19, 1938—Little change 
is noted in the Chicago paper market during the 
past week. Commitments are slow as buyers are 
striving to keep inventories low for year end tax 
and other purposes. Local executives continue to 
show anxiety over the inability of the paper industry 
to combine its excellent production record with mar- 
ket prices and sales potentialities but individuals are 
hopeful, particularly sales executives, that a more 
pronounced scientific merchandising program may 
make its appearance in 1939. 

Specifically, the sulphite bond group is finding 
greater interest among buyers continuing as a normal 
reaction to adjustments of a few weeks ago. Bonds 
and ledgers, in general, are fairly steady. Books and 
covers are more or less marking time though pro- 
duction reports indicate a fairly optimistic situation 
in the mills, according to local representatives. The 
kraft market is unchanged, the excellent produc- 
tion record reported still providing an enigma in re- 
lation to the underlying position of the market in 
general. Board conditions are better with more build- 
ing expected during the early part of next year. 
Newsprint is fairly steady while groundwood papers 
are also experiencing a fair week. Waste papers are 
soft with little interest shown by buyers. 


Paper Used in New Patented Product 


Among the new patents recently reported is one 
granted to N. P. Easling of Pekin, Illinois, and de- 
scribed as covering a paper for use in building con- 
struction and including a felt base saturated with 
various ingredients such as asphalt paint, arsenate 
of lead and nicotine sulphate. 


Safety Council Program Attracting Interest 


The National Safety Council is reported to be pre- 
paring an expansive program for the paper indus- 
try in relation to its general procedure of eliminating 
accident hazards in industry in general. At the fall 
meeting of the Council the paper trade showed a 
marked degree of increased interest, indicating some 
real efforts to cooperate in the annual competition 
for safety award honors and also sent a goodly num- 
ber of paper executives to Chicago to participate in 
the various discussions. Likewise, the Greater Chi- 
cago Safety Council, through George Traver, secre- 
tary, has reported that Chicagd and Illinois firms 
identified with the paper trade are becoming more 
and more cognizant of the importance of intelligent 
safety work. Recently the executive committee of 
the Pulp and Paper Section of the National Safetv 
Council, appointed to serve during the 1938-1939 
term, received official appointment from Safety 
Council headquarters in Chicago. Included among 
those appointed were two Chicago men, A. Scott 
Dowd of the magazine, Paper Industry, who be- 
comes chairman of the Contest Committee, and 


Arthur Murray of the Container Corporation of 
America, who will serve as chairman of the Engi- 
neering Safe Practice Committee. Mr. Dowd, in par- 
ticular, will begin immediately to interest more par- 
ticipants in the annual safety contests which always 
terminate in a widely publicized presentation of 
awards at the annual Safety Congress sessions. 


Midwest S.A.P.I. To Give Christmas Party 


The Salesmens Association of the Paper Indus- 
try, midwest division, will hold only one meeting be- 
tween December 19 and the year 1939. This meet- 
ing will be the annual Christmas party on December 
28 with Ben Babbitt, demon arranger, in full charge 
of all festivities. 


Important Measures Before Illinois Assembly 


The Illinois General Assembly convenes on Janu- 
ary 4 for its 6lst session and faced with the con- 
sideration of a number of matters of more than 
ordinary importance to the paper industry. First, are 
amendments to the Unemployment Compensation Act 
designed to simplify existing requirements materially 
and possibly to extend coverage to four or more em- 
ployees rather than eight. Second, is the proposed 
State Wage-Hour legislation which will be bitterly 
opposed by employer units for many reasons and 
third, there is the threat of a State Baby Wagner 
Act, increased workmen’s compensation rates, five 
day week proposals and the customary odd lot of 
bills of various types and characters. The Assembly 
will be fortified, for the first time, with the prelim- 
inary investigations of the Illinois Legislative Coun- 
cil, designed to simplify broad general subjects be- 
fore they go directly into the legislative hopper. 


D. E. Jones Back from Europe 


Dwight E. Jones, acting chief engineer of E. D. 
Jones & Sons Company, has recently returned from 
a European business trip made in the interests of his 
company. , 

Mr. Jones spent considerable time with Bertrams 
Limited of Edinburgh, originators of the Bertrams 
patented beater which the Jones Company is building 
in this country under the name of the Jones-Bertrams 
Beater. He also visited several other builders of pa- 
per mill equipment and numerous paper mills on the 
Continent, Scandinavian countries, Scotland and 
England and brings back enthusiastic reports of prog- 
ress made in the application of new types of equip- 
ment. 

Of outstanding interest was his visit to the only 
company which quarries Besalt Lava suitable for the 
paper industry, and to see how this difficult material 
is fabricated for its widespread applications for pre- 
paring stock in mills throughout the United States. 
This quarry for many years has furnished the Jones 
Company with their large Besalt Lava supply. 
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To Assist the Forest Industry of Ontario 


Head of Pigeon Timber Co. Returning 


From Scandinavian Countries 


Suggests Industrial Advisory Committee To Help Regain Lost Markets 
—Closing Year Less Satisfactory—New Wage Schedule For Pulpwood. 


Toronto, Ont., December 20, 1938—E. E. John- 
son, head of the Pigeon Timber Company, Limited, 
Fort William, Ont., who returned recently from an ex- 
tended trip to Great Britain, Sweden, Norway, Den- 
mark and other countries has suggested the forma- 
tion of an industrial advisory committee in the prov- 
ince of Ontario to assist the forest products industry 
to regain the markets in the United States and Great 
Britain which have been largely lost to the Scandina- 
vian countries. He intimated that the commitee 
should consist of the Premier of Ontario and his 
cabinet and representatives of labor, finance, mill 
executives, legal and transportation interests. Mr. 
Johnson says that Canadians are at the pivotal point 
in the diversification of the tremendous untouched 
empires of forest and pulpwood in the country. The 
United States annually iniported from Scandinavian 
countries two million tons of chemical pulp valued at 
eighty million dollars, six hundred thousand tons of 
newsprint valued at twenty eight million dollars and 
fifty million dollars worth of lumber, ties and mining 
timbers. The basic costs of the industry in Canada 
including labor, power and stumpage were nearly two 
hundred per cent higher than in Finland where it cost 
$1.35 to cut a cord of sap peeled pulpwood as against 
$3.75 in the Thunder Bay district of Ontario. The 
hourly wage in the mills in Finland was 14.8 cents as 
compared with 65 cents in the Great Lakes Paper 
Company’s mill at Fort William. On the question of 
transportation, Mr. Johnson pointed out that small 
canal boats could move pulp from Helsingfors to 
Green Bay, Wis., for $6.00 per ton while the cost of 
rail transportation for newsprint from Fort William 
to Chicago was $7.40. In Canada there were differ- 
ences which worked against the pulp and paper indus- 
try at the Lakehead. In Manitoba, pulpwood dues 
were 50 cents per cord against $1.75 to $2.00 in On- 
tario while in Eastern Ontario, east of Longlac camp, 
wages were from twenty six to thirty five dollars a 
month compared with forty-two dollars to fifty-five 
in the Thunder Bay area. . 


Gummed Papers Expand 


Gummed Papers, Limited, Brampton, Ont., have 
completed an extension to their plant of 3000 square 
feet of floor space and will have an increased capacity 
of twenty five per cent. The company turned out a 
wide variety of gummed paper products including 
gummed paper for box making, for labels, for lining 
cartons for export, crepe paper and for stamps. New 
uses for gummed paper are being discovered con- 
stantly with the result that the market is broadening 
steadily. Gummed Papers started operations in 1913 
and sell the greater part of their output in Canada. 


Less Satisfactory Than Last Year 


_ The year just closing has not been nearly as good 
in the pulp and paper line as 1937 and the volume of 
business with producers and wholesalers will about 


equal that of 1936. Prices have been reduced ’on sev- 
eral lines of book and writing papers in order to stim- 
ulate the market and meet competition from the Unit- 
ed States. There is no disposition on the part of con- 
sumers to stock up and buying has been for the most 
part from hand to mouth. The final quarter of the 
year has shown some improvement and the tide has 
turned gradually but the first nine months were not 
satisfactory and earnings of companies for 1938 will 
probably be about sixty to seventy five per cent of 
what they were in 1937 which was a good year for all 
units of the trade. 


Will Not Violate Canada’s Agreement 


In building the Longlac canal, Ontario will not at- 
tempt to violate Canada’s agreement with the United 
States on diversion of waterways on the Great Lakes. 
Premier M. F. Hepburn states that the canal has been 
completed and will be filled with water this month for 
test purposes of an engineering character. Next 
spring the canal will be used for a short period to 
float forty thousand cords of pulpwood from the 
Longlac area of Lake Superior but the diversion will 
be closed as soon as the wood is conveyed. Cutting 
and production of this pulpwood in an otherwise in- 
accessible area is providing employment for several 
hundred men and Mr. Hepburn says that no one can 
stop Ontario from floating pulpwood and timber out 
through a canal constructed by the government of 
Ontario within its own province. He added that a 
three million dollars sulphite pulp mill will be built at 
the diversion outlet and the Pulpwood Supply Com- 
pany has already started bush operations for cutting 
forty thousand cords of wood. 


Provincial Paper Has Good Year 


Provincial Paper, Limited, Toronto, of which S. F. 
Duncan is president, have had a fairly successful year 
and while the volume will not equal that of 1937, busi- 
ness has been picking up considerably of late months. 
The regular quarterly dividend of one and three quar- 
ters per cent for the final three months of the year has 
been declared. The company has never passed a divi- 
dend which is a unique record in the history of a pa- 
per making organization. The annual meeting will be 
held early in the new year and a new vice president 
elected to replace the late T. A. Weldon, of Thorold, 
who was one of the founders of the organization. 


New Wage Schedule 


A new schedule of wages in the pulpwood industry 
has been drawn up in the Rainy River Forestry D1- 
vision and will continue until September next. River 
drivers will get $3.00 per day and cutters on piece 
work will receive $4.00 for a double cord for spruce, 
$3.20 for jackpine and $3.00 for poplar pulpwood. 
Pulpwood cutting by the stick ranges from three to 
nine cents, according to the length, for spruce and 
from two and a quarter to nine cents per stick for 
jackpine. 
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Financial News of Pulp and Paper Industry 


Judge Cooper Approves and Orders Stevens & Thompson To Carry Out 
Plan of Reorganization — Debenture Notes May Be Bought By Mrs. 


F. E. and A. M. Campbell 


NEW YORK STOCK EXCHANGE 


High, Low and Last for the Week Ending December 21, 1938 

High “OW Last 

as Pe: 6 

Armstrong Cork Co. 

Celotex Corp. 

Celotex Corp., p 

Certain-Teed Products Corp. .........+++++++ 

Certain-Teed Products Corp., pf 

Champion Paper & Fibre Co ‘ 

Champion Paper & Fibre Co., pf 

Congoleum- Nairn 

Container Corp. of America 

Continental-Diamond Fibre Co 

Crown-Zellerbach Co. 

Crown-Zellerbach Co., pf 

Flintkote Co. 

Robert Gair 

Robert Gair, pf 

International Paper & Power 

International Paper & Power, pf 

Johns-Manville Corp. 

Johns-Manville Corp., pf 

MacAndrews & Forbes. . 

Masonite Corp. 

Mead Corp. 

Paraffine Companies, 

Paraffine Companies, Inc., pt 

Ruberoid Co. . 

Scott Paper Cc 

Sutherland Paper Co 

Union Bag & Paper Corp 

United Paperboard Co 

U. S. Gypsum Co 

U. S. Gypsum Co., pi \y, 
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NEW YORK CURB EXCHANGE 


High, Low and Last for the Week Ending December 21, 
High Low 

American Box Board Co ae, 8% 
Brown Co., p 20% 19% 
Great Northern Paper 39 38% 
St. Regis Paper Co.... 3% 2% 
St. Regis Paper Co., pf 57% 5514 
Taggart Corp. : 4% 


Stevens & Thompson Reorganize 


The Stevens & Thompson Paper Company, which 
has been operating under Section 77-B of the Federal 
Bankruptcy Act since January 31, 1938, appeared in 
Federal District Court in Albany, N. Y. on Decem- 
ber 12, 1938, and presented its plan of reorganiza- 
tion dated October 1, 1938. The plan met with no 
opposition, and U. S. District Court Judge Cooper 
approved and confirmed it, ordering the company to 
carry out the provisions as stated. 

The plan was approved by bondholders represent- 
ing $372,200.00 worth of bonds out of a total of 
$494,900.00, or 75.2 per cent; and stockholders rep- 
resenting 7,500 shares out of a total of 10,000 shares, 
or 75 per cent. 

The following directors are specified to serve for 
one year: Hon. Chester G. Wagar, Howard B. 
Thompson, John W. Bright, Frank L. Stevens, Fred 
N. Stevens. 

J. W. Bright is named president and general man- 
ager, and H. B. Thompson treasurer. Other officers 
will be elected at the first meeting of the board of 
directors. Operations of the reorganized company 
will be concentrated at the Greenwich Plant. 

Under the Court order, the company is permitted 
to continue operations of the Walloomsac plant for 
90 days, or until a suitable lessee can be obtained. 
Negotiations are in progress toward this end, and 
it is reliably stated that this plant will continue in 


St. Croix Paper Co. Declares $2 Dividend. 


operation without interruption, manufacturing board 
specialties, paper milk bottles, file folders and wax 
lined food trays. 


May Buy Dexter Debenture Notes 
[FROM OUR REGULAR CORRESPONDENT] 

Dexter, N. Y., December 19, 1938—Announce- 
ment is made here that a proposition will probably be 
filed with the board of directors of the Dexter Sul- 
phite Pulp and Paper Company within the next few 
days relative to the purchase by Mrs. F. E. Campbell 
and Mrs. A. M. Campbell of the $371,000 of company 
debenture notes held by creditors. The proposal was 
to have been submitted at the annual meeting of 
stockholders held at the mill last week but Attorney 
Lessen, representing his clients, declared he had not 
yet been able to formulate the proposal. Aside from 
the election of directors little was accomplished at the 
meeting. Among those re-elected directors were Ber- 
nard A. Gray, Harold W. Evans, Sidney S. Mc- 
Cumber, Charles A. Phelps, H. W. Conde, Charles A. 
Dunham and C. E. D’Auteuil. Glenn R. Shriver was 
chosen a new director to fill the vacancy left some 
time ago by the death of August F. Richter, chairman 
of the board of the Stebbins Engineering and Manu- 
facturing Company. It is expected that the directors 
will meet next week and select officers. The officers 
will probably be those who have served for some time. 


Bird & Son To Give Bonuses 


East WALPOLE, Mass., December 19, 1938—There 
was an optimistic note from Bird & Son, Inc., of 
East Walpole, who announced that 1500 workers 
would be given bonuses on December 21. 

The Bird Company, makers of roofing materials, 
will give employees with more than five years service 
4 per cent of their earnings as a bonus. Employees 
of more than two but less than five years standing 
will get 2 per cent. Those with less than two years 
will get a check for $5. The percentage is on a semi- 
annual basis. 

Company officials observed there was “‘some better- 
ment in general conditions.” 


St. Croix Paper Co. Resumes Dividends 


The St. Croix Paper Company resumed dividend 
payments on the common stock with a declaration 
of $2 a share, payable December 23 to stock of rec- 
ord December 17. Previous payment was 50 cents 
a share, made on January 15, 1938. 


Dennison Reports Loss 


The Dennison Manufacturing Company reports for 
the ten months to October 31 an estimated consolidat- 
ed net loss of $88,000 compared with a net profit of 
$470,000 in first ten months of 1937. 





December 22, 1938 PAPER 


TRADE JOURNAL, 67TH YEAR 13 


Michigan Division Superintendents Have 


Duck Dinner 


KaLaMazoo, Mich., December 19, 1938—The cur- 
tain on the holiday activities among the many groups 
in the paper industry in this valley was officially 
raised Thursday evening, December 15, at the Park- 
American Hotel, when C. “Baldy” Smith of the 
Huron Milling Company and Roy W. Holden of 
Stowe Woodward Company were hosts to the Michi- 
gan Division of the Superintendents’ Association. 
The duck dinner which these two gentlemen have 
sponsored as a yearly event for the past decade was 
served to the party and the excellence of the cuisine 
and entertainment matched those of former years. 
One hundred were present at the dinner, including 
many prominent executives from far points. 


Ray L. Barton Addresses Meeting 


Following the dinner, chairman Ray L. Barton ad- 
dressed the meeting and called for a rising vote of 
thanks and appreciation to Messrs. Smith and Holden 
for their courtesy. Chairman Barton announced that 
the program for the joint meeting of the Superintend- 
ents and the TAPPI on the evening of January 5, 
1939, had been completed. W. J. Lawrence, presi- 
dent of the Bryant Paper Company, will be toastmas- 
ter. Principal speaker is D. C. Everest, president of 
the American Pulp and Paper Association, with R. A. 
McInnis, president of the Canadian Pulp and Paper 
Association, and Ralph A. Hayward, president of the 
Kalamazoo Vegetable Parchment Company, also on 
the program. Tickets are selling rapidly and a large 
attendance is anticipated. F. L. Zellers, national 
president of the Superintendents’ Association, made a 
brief address in which he announced that W. J. Cam- 
eron of the Ford Motor Company had been definitely 
secured as a speaker for the National Convention in 
Washington. 


Gilbert Dickerman Speaks 


The speaker for the evening’s meeting was Gilbert 
Dickerman, technical director of the Consolidated 
Power and Paper Company of Wisconsin Rapids. 
His talk was mainly on the coating of paper and he 
was exceptionaly well versed on his subject. An in- 
teresting résumé of the coating of papers from its 
earliest inception up to the present was embodied in 
his talk. A detailed description of the Massey process 
also comprised a portion of his address. The forum 
following his talk was spirited and instructive. 


Those in Attendance 


Those present at the meeting were— 

William Astle, Michigan Paper Company; J. H. 
Adams, American Coating Mills, Elkhart; Harry C. 
Bradford, Rex Paper Company; D. D. Bachelder, 
Sutherland Paper Company; F. L. Brown, C. A. 
Braginton, Michigan Paper Company; R. L. Barton, 
Michigan Paper Company; Robert Buss, Hercules 
Powder Company; C. H. Billington, Container Cor- 
poration of America; John E. Bauman, KVP Com- 
pany; R. W. Bartholomew, Hercules Powder Com- 
pany ; J. H. Brown, American Cyanamid Corporation. 

Wm. Carrol, Allied Paper Company; W. M. Car- 
mody, Allied Paper Company; N. J. Cowie, Haw- 


thorne Paper Company ; Harold Collins, Wausau Pa- 
per Company; E. M. Cowling, Hawthorne Paper 
Company; F. L. Chappel, Hercules Powder Com- 
pany; O. W. Callighan, Edgar Brothers Company ; 
W. B. Clements, Wausau Paper Mills; W. E. Crotty, 
Bryant Paper Company; A. W. Cole, Rex Paper 
Company; Arthur A. Coffin, Titanium Pigment Corp. 

Lee Dwyer, Container Corporation of America; 
Jos. Dennany, Allied Paper Company ; George Dunn, 
Dunn Sulphite Company; G. K. Dickerman, Consoli- 
dated Power and Paper Company; Paul de Guehery, 
Michigan Paper Company; H. S. Faram, Watervliet 
Paper Company; M. S. Fogerty, Michigan Paper 
Company; A. E. Fuller, H. & T. McClusky & Sons; 
G. A. Fagerstin, Detroit Paper Products Corporation ; 
Otto F. Fischer, Bryant Paper Company; L. L. Grif- 
fiths, Heller & Merz Company. 

W. F. Hathaway, KVP Company; Fred Hodge- 
mire, Hawthorne Paper Company; A. E. Hays, Mich- 
igan Paper Company; R. W. Holden, Stowe Wood- 
ward Company; Geo. Hendrick, Wausau Paper 
Mills; E. C. Jacobi, Green Bay, Wis.; H. B. John- 
ston, Allied Paper Company; W. K. Kidder, Bryant 
Paper Company; W. A. Kirkpatrick, Allied Paper 
Company; L. F. Knickerbocker, Asten Hill Com- 
pany; Frank Libby, KVP Company; P. M. Lodden- 
gaard, Bulkley, Dunton Company; Lawrence Lynd, 
R. T. Vanderbilt Company; Lloyd J. Lynd, Dilts 
Machine Company; R. L. Long, Container Corpora- 
tion of America; Lester La Liberte, KVP Company. 

Geo. S. McElroy, Rice Barton Fales Co.; L. M. 
Mongreig, U. S. Rubber Products Co.; A. B. Milham, 
Bryant Paper Co.; E. G. Milham, Watervliet Paper 
Company; E. J. Moran, Sprague Warner Co.; F. S. 
Murphy, Lockport Felt Co.; Hoke Martin, Hercules 
Powder Co.; R. A. Meunier, Eddy Paper Corpora- 
tion; Henry Nendorf, Rex Paper Company; Al Per- 
lick, KVP Company; Jake Parent, Nobel and Wood 
Company; Douglas Robbins, D. R. Robbins Com- 
pany ; H. B. Richmond, Con. Water Power and Paper 
Company; H. B. Richmond, Con. Water Power and 
Paper Company. John L. Russell, Bryant Paper 
Company. 

Dwight L. Stocker, Michigan Paper Company ; 
Geo. C. Schmid, Michigan Paper Company; Max 
Semrou, Dunn Sulphite Company; Glen Sutton, 
Sutherland Paper Company; C. “Baldy” Smith, Hu- 
ron Milling Company; A. L. Sherwood, Sutherland 
Paper Company; Robert Smith, Bryant Paper Com- 
pany; C. F. Simmerer, Titanium Pigment Corpora- 
tion; Robert B. Stewart, KVP Company; J. R. 
Stephenson, American Coating Mills; F. O. Tyler, 
Allied Paper Company; P. H. Tigwell, Beloit Iron 
Works; R. Tutt Jr., Peter Cooper Corporation. 

W. S. Taylor, American Cyanamid Corporation ; 
J. Vandenberg, Allied Paper Co.; James R. Verdon, 
Amer. Cyanamid Corporation; R. D. Wilkinson, 
Kimberly Clark Co.; James A. Wise, Kalamazoo Pa- 
per Co.; Arnold Weller, Sutherland Paper Co.; L. A. 
Willoughby, Bryant Paper Co.; B. A. Yule, F. C. 
Huyck & Sons; C. A. Yonker, Allied Paper Com- 
pany; F. L. Zellers, National President, Supts.’ As- 
sociation. 
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Government Paper Bids 


[FROM OUR REGULAR CORRESPONDENT] 


WasuincTon, D. C., December 21, 1938 — The 
Government Printing Office has received the follow- 
ing bids for 38,500 pounds (250,000 sheets) of 38 
x 48 M. F. book paper: Graham Paper Company, 
5.39 cents; Frank Parsons Paper Company, 5.04 
cents; Mudge Paper Company, 4.98 cents; Perkins- 
Goodwin Company, 4.93 cents; John F. Post, Inc., 
5.39 cents; Stanford Paper Company, 5.09 cents; 
Fitchburg Paper Company, 4.95 cents; Barton, Duer 
& Koch Paper Company, 5.23 cents; R. P. Andrews 
Paper Company, 5.39 cents; Whitaker Paper Com- 
pany, 4.86 cents; Cauthorne Paper Company, 4.79 
cents; Paper Corporation of U. S., 5.37 cents; Butler 
Paper Company, 5.35 cents; and Walker, Goulard 
Plehn Company, 4.98 cents. 

For 71,600 pounds (400,000 sheets) of 33 x 43 
white antique book paper: Whitaker Paper Company, 
4.68 cents; Old Dominion Paper Company, 4.9 
cents; Perkins-Goodwin Company, 4.94 cents; John 
F. Post, Inc., 5.38 cents; Stanford Paper Company, 
5.10 cents; Barton, Duer & Koch Paper Company, 
5.36 cents; R. P. Andrews Paper Company, 5.38 
cents ; Cauthorne Paper Company, 4.59 cents; Paper 
Corporation of U. S., 5.26 cents; Fitchburg Paper 
Company, 4.99 cents; and Walker, Goulard Plehn 
Company, 4.67 cents. 

For 40,750 pounds (500,000 sheets) of 28 x 34 
yellow sulphite writing paper and 14,350 pounds 
(100,000 sheets) of 32 x 42 salmon sulphite writing 
paper: Marquette Paper Company, 5.43 cents (all or 
none); Graham Paper Company, 5.5 cents; Mudge 
Paper Company, 5.57 cents; Stanford Paper Com- 
pany, 5.79 cents; Barton, Duer & Koch Paper Com- 
pany, 5.59 cents; R. P. Andrews Paper Company, 
6.3 cents; Aetna Paper Company, 5.97 cents; 
Whitaker Paper Company, 5.43 cents (for yellow 
only); Mathers-Lamm Paper Company, 5.63 cents 
for yellow and 5.83 cents for salmon; and Resolute 
Paper Products Corp., 6.007 cents. 

For 40,000 pounds of white sulphite writing paper 
in 21” rolls: Perkins-Goodwin Company, 4.25 cents; 
Old Dominion Paper Company, 4.98 cents; Barton, 
Duer & Koch Paper Company, 4.79 cents; R. P. 
Andrews Paper Company, 5.33 cents; Whitaker 
Paper Company, 4.65 cents; Aetna Paper Company, 
5.72 cents; Paper Corporation of U. S., 5.14 cents; 
Stanford Paper Company, 5.49 cents; Marquette 
Paper Company, 4.63 cents; Mudge Paper Company, 
5.02 cents; Mathers-Lamm Paper Company, 5.044 
cents; Resolute Paper Products Corp., 4.7895 cents; 
and Graham Paper Company, 5.33 cents. 


For 18,300 pounds (150,000 sheets) of 50 per cent 
rag, 28 x 34, white bond paper: Aetna Paper Com- 
pany, 8.698 cents; Barton, Duer & Koch Paper Com- 
pany, 9 cents; R. P. Andrews Paper Company, 9.23 
cents ; Stanford Paper Company, 8.88 cents; Virginia 
Paper Company, 9.5 cents; Graham Paper Company, 
9.35 cents; Whitaker Paper Company, 9.07 cents; 
Mudge Paper Company, 8.92 cents; Walker, Goulard 
Plehn Company, 8.98 cents; and Enterprise Paper 
Company, 9.399 cents. 

For 4,075 pounds (50,000 sheets) of 25 per cent 
rag, 28 x 34 buff bond paper: Aetna Paper Company, 
8.17 cents; Barton, Duer & Koch Paper Company, 
8.2 cents; R. P. Andrews Paper Company, 9.48 cents ; 


Stanford Paper Company, 8.88 cents; Graham Paper 
Company, 9.3 cents; Walker, Goulard Plehn Com- 
pany, 10.5 cents; and Enterprise Paper Company, 
8.499 cents. 

For 20,000 pounds, No. 2 kraft wrapping paper in 
48 and 36 inch rolls: Resolute Paper Products Com- 
pany, 3.72 cents (all or none) ; Mathers-Lamm Paper 
Company, 3.12 cents; Mudge Paper Company, 3.04 
cents; Enterprise Paper Company, 3.19 cents (all or 
none) ; Cauthorne Paper Company, 3.07 cents; R. P. 
Andrews Paper Company, 3.14 cents (all or none) ; 
Barton, Duer & Koch Paper Company, 3.31 cents; 
Walker, Goulard Plehn Company, 3.14 cents; and 
Old Dominion Paper Company, 3.099 cents (all or 
none). 

For 16,000 pounds (50,000 sheets) of No. 2, 36 x 
45 kraft wrapping paper: Resolute Paper Products 
Company, 3.97 cents less 2 per cent (all or none) ; 
Mathers-Lamm Paper Company, 3.37 cents; Mudge 
Paper Company, 3.27 cents; Enterprise Paper Com- 
pany, 3.44 cents less 1 per cent (all or none) ; 
Cauthorne Paper Company, 3.31 cents; R. P. An- 
drews Paper Company, 3.37 cents (all or none) ; 
Barton, Duer & Koch Paper Company, 3.55 cents; 
Walker, Goulard Plehn Company, 3.39 cents; and 
Old Dominion Paper Company, 3.296 cents (all or 
none). 


Bacteriological Technique for Mill Men 


A training school for workers interested in the 
technique and methods used in the microbiological 
and sanitary investigations of pulp and paper mill 
systems is to be conducted in the Division of Bacteri- 
ology at the New York State Experiment Station 
(Cornell University) at Geneva, N. Y. from January 
9-14, 1939. 

The course will be limited to sixteen people and will 
be designed for those who have a background appro- 
priate to biological laboratory work, preferably with 
elementary bacteriological training. A tuition fee of 
twenty-five dollars will be charged to each person 
taking the course. Students will need to furnish such 
equipment as petri dishes, pipettes, flasks, dilution bot- 
tles, graduated cylinders, culture tubes and dissecting 
instruments. These may be purchased at the Station. 

Any mill man desiring to take this course should 
write to J. R. Sanborn at the above mentioned ad- 
dress. 


Mr. Sanborn will be one of the speakers at the 
annual meeting of the Technical Association of the 
Pulp and Paper Industry to be held in New York, 
February 20-23, 1939. 


New Paper Milk Bottle 


Patent No. 2,135,855 on a new type paper milk 
bottle, has just been issued to H. T. Snyder, 1027 
Bellevue court, Ben Lomond Apartments, Seattle, 
Wash. The special features are a cream line window, 
handy self handle, self fold-back cap and horizontal 
pour, The inventor states the paper bottle is to be 
manufactured in the dairy and entails no stocking and 
packing problems. 
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@ The Beloit Yankee Machine furnishes an economical easy means of di- 
versification. No other machine has the all-around adaptability to fit the 
needs of mills making specialty papers, both light and heavy weights. 


The machine is provided with all the latest features: Removable Fourdrinier 
«High Speed Super Shake...Suction Rolls...High Pressure Dryer...Hypoid 
Drive, etc. 


Beloit has developed a special alloy metal and special grind- 
ing and polishing process to produce the close grained, hard 
mirror finish shown in this photograph. This is a result of 
Beloit’s many years of experience in building practically all 
the Yankee machines in this country. 


Beloit has also recently developed a high pressure Yankee 
dryer to meet the demand for maximum production. 


THE BELOIT WAY IS THE MODERN WAY 


BELOIT IRON WORKS e BELOIT - WIS. 
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Tons of Air for Drying Paper’ 


L. G. Janett! 


To get a picture of air engineering let us set up a 
comparison between air and its remote cousin which 
we call water. Both are fluids, each having very dif- 
ferent mass densities. A given volume of water 
weighs roughly 830 times that of an equal volume of 
room air. To transport water short distances a pump 
comes to mind instantly. A centrifugal fan is really a 
glorified pump, necessarily of much larger dimensions 
because of the relatively low density of air. 

To carry the analogy further, let us consider 20 
h.p. required by an 8 inch pumping unit delivering 
about 3,100 g.p.m. against a head of 20 feet. The 
water delivered has visible mass and quite apparent 
weight. This pump will fill a 10 x 10 x 10 foot tank 
in about 145 seconds. 

If 20 h.p. is utilized by a fan or “pump” handling 
air, one is confronted with a machine about 8 feet 
high with a wheel or impeller about 5 feet in diameter 
as compared with a 16 inch water pump impeller. 
This fan will be handling about 45,000 c.f.m. against 
a static pressure head of 2 inches of water and will 
fill our 10 x 10 x 10 foot tank in 1.33 seconds. The 
fan is delivering about 3,300 pounds of air per 
minute which would displace an air volume equiva- 
lent to that occupying a space 200 x 60 x 20 feet 
high in 5.33 minutes. When you realize that the fan 
described is moving over 1.5 tons of air per minute, 
99 tons per hour, or 2,380 tons per 24-hr. day, the 
intangible becomes tangible, at least for the moment. 
Before investigating the balance sheet of such air 
utilization let us sum up some rudimentary mechanics 
of drying paper. In this respect let us consider the 
specific field of drying either coated, gummed or tub- 
sized papers by means of air only. 


Coated Paper Drying 


To maintain a relatively rapid rate of water re- 
moval from a web of paper, heat must be used as a 
driving force and accelerant. After water has been 
evaporated the vapors must be carried away in order 
to prevent reabsorption or condensation. Fortunately, 
air can act a dual role, carrying with it both heat and 
water-vapor. 

It is significant to point out that when a wet sheet 
has become heated to a steady state condition of 
moisture removal the rate of drying is directly pro- 
portional to the temperature difference between the 
dry bulb of the air and the sheet temperature, which 
has assumed the wet bulb temperature of the surface 
air film in this case. It follows then, that if the air 
film is still and undisturbed, its wet bulb temperature 
will rise as moisture is evaporated resulting in a 
gradual decrease in the temperature difference exist- 
ing between the dry bulb and the true effective wet 
bulb temperature at the sheet surface. Such a con- 
dition will obviously result in a decrease in drying 
rate. It is then apparent that the drying rate is also 
directly proportional to the velocity of the scavenging 
air across the sheet surface. The foregoing is pre- 

* Presented at the meeting of the Kalamazoo Valley Section of the 
Technical Association of the Pulp and Paper Industry, Grill Lake 


Country Club, Kalamazoo, Mich., June 2, 1938. 
1. Sales Engineer, J. O. Ross Engineering Corp., Chicago, Til. 


liminary to the points I wish to make, establishing 
the fundamental guides for designing an air drying 
system which will have a high drier efficiency. 

It is difficult to compare drying system perform- 
ances because of the fact that probably no two paper 
drying problems are solved in exactly the same way. 
The logical procedure is, therefore, to build a drying 
system to perform as required, using the best funda- 
mentals of design available based on theory and ex- 
perience, keeping in mind the need for economy of 
operation. To this end the following points apply, 
particularly to coated and gummed paper drying 
systems, regardless of whether the system is of the 
festoon or straight pass type. 

1, Generally speaking, each individual drying sys- 
tern for one line of paper should be completely inde- 
pendent of others with regard to drying apparatus 
and enclosed housing. Such arrangement permits of 
operating the line under more uniform drying condi- 
tions at all times, no matter whether adjacent lines 
are operating or not, resulting in much improved 
overall quality of product. Likewise, individual dry- 
ing lines make for flexible operation, allowing each 
line to be supplied with the specific air temperature 
and volume required for the particular weight of coat 
and accompanying moisture being applied. 

This arrangement will result in somewhat higher 
first cost of equipment but unquestionably is more 
economical in the long run. 

2. The air drying system should give a maximum 
turbulence of air circulated over the paper surface. 
By putting every cubic foot of air vigorously to work 
it is possible to load the air to a higher absolute 
moisture content before exhausting it, resulting in 
reduction of exhaust volume without reducing drying 
rate. Obviously the less exhaust required the less heat 
is thrown to the four winds. Still or lazily moving air 
in any portion of a drying system gives off its heat 
as radiation and does little work and is, in effect, 
leaning on the handle of the shovel at least half of 
the time. Good air circulation also permits of drying 
at lower temperatures which correspondingly reduces 
the radiation losses. 

3. Temperature and volume control should be auto- 
matic, arranged for convenient adjustment by the 
operator. By thermostatic control is meant the auto- 
matic opening and closing of valves admitting steam 
to the heating system coils as required to meet load 
conditions. By volume control is meant the instant 
dampering of the supply volume when the passage 
of goods to the drier is interrupted. 

Conditioning Paper 

The matter of conditioning paper as a final process 
in converting routine is gaining considerable momen- 
tum at the present time. I should like to call your at- 
tention to a report on some carefully done research 
along this line. Larocque (1) conducted some ex- 
periments to measure the extension of paper due to 
adsorbed water vapor. Curves were plotted using ex- 
tension or expansion of the sheet as ordinate and ° 
per cent relative humidity as abacissa. As the relative 
humidity increased the extension increased. De- 
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creasing the humidity then resulted in shrinkage or 
contraction along another line fairly close to the ris- 
ing line. This hysteresis effect is also not unusual and 
had been noted previously. The significant phe- 
nomenon noted by the work was that after the first 
expansion and contraction cycle, subsequent cycles 
showed a much slower rate of extension and contrac- 
tion as well as a lesser total extension at the highest 
point of relative humidity, than did the original run 
on the same sample of ordinarily dried paper. The 
second and following cycles of extension and contrac- 
tion followed each other fairly closely. This work 
was duplicated on newsprint, greaseproof, litho, and 
various other grades of paper giving generally com- 
parable results, 

An explanation given for the experimental work 
is as follows: 

“The widely different rates of extension and 
moisture adsorption of newsprint and glassine paper 
indicate the extent to which the density of the sheet 
can affect the velocity of extension and moisture ad- 
sorption. It is also of interest to note how closely pro- 
portional the rate of extension of newsprint is to the 
velocity of air circulation. 

“|. Paper is not to be considered as a stable 
simple substance, but should be considered as a 
heterogeneous material which is in a state of strain. 
These strains are present in the paper as a result of 
the manufacturing processes, and these are gradually 
released when the moisture content of the sheet is 
increased. As a result, a permanent alteration in 
dimension takes place when paper goes through an 
adsorption-desorption humidity cycle for the first 
time. 


“When the paper had been thus “humidity-condi- 
tioned” it was found that during subsequent humidity 
cycles, smaller expansion and contraction effects oc- 
curred than before, and the hysteresis effects were 
less. 


“It has been a common practice among printers to 
store paper for some time before printing it, it be- 
ing claimed that paper which had been thus allowed 
to “mature” for some time gave better results on 
printing. It may be possible that this is due to the 
gradual release of strains in the paper but that the 
same result might be obtained in a much shorter time 
by conditioning the paper at a fairly high humidity, 
and then drying it without tension to a moisture con- 
tent corresponding to the humidity at which it is to be 
used. 


“Such a conditioned paper would then be less likely 
to curl, wrinkle, misregister, and would give less 
trouble to the printer when exposed to mechanical 
stresses and variations in atmospheric humidity.” . . . 


Our own experience with actual installations has 
generally confirmed the end results obtainable with 
conditioning as pointed out in the foregoing. In 
coated paper drying, therefore, it is desirable in most 
cases to divide the cycle from coater to wind-up into 
the following zones: 

1. The setting period. 

2. A controlled drying period. 

3. The cooling period. 

4. Controlled conditioning period. 


During the setting period the wet coat should be 
permitted to penetrate the paper surface somewhat 
so that the bond is definitely established. In this zone 
it is really important that little or no drying occur. 
It is possible and desirable from the point of saving 
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space to heat the sheet during the setting period, 
using air of high humidity to prevent premature 
drying. The sensible heat in the sheet then results in 
earlier and faster drying upon entering the high 
temperature drying zone, 

If a wide web of paper is to be run at relatively 
high speed, the drying zone can be subdivided in order 
to more rapidly evaporate the surface moisture in the 
early part of the drying period, and reduce the heat 
flow to the sheet toward the end of the drying ‘period, 
when moisture is being driven from the internal 
fibers. Proper exhaust volume in a drying operation is 
important from the drying capacity and economic 
points of view. Excessive exhaust is almost as com- 
mon in practice as insufficient exhaust. In a large 
unenclosed drying room under certain conditions it is 
possible to decrease the relative humidity by decreas- 
ing the exhaust volume. This seeming paradox can 
be explained by pointing out that since relative 
humidity depends in a measure on dry bulb tempera- 
ture, if there is insufficient heated supply air fur- 
nished, an excessive exhaust volume draws cold air 
into the drying room, lowering the dry bulb tempera- 
ture and resulting in a high relative humidity. With 
the same amount of moisture being evaporated, de- 
creasing the exhaust volume will possibly raise the 
absolute moisture content of the air in the room, but 
can also result in raising the dry bulb temperature, 
giving the room air greater moisture holding capacity. 
Uncontrolled natural draft exhaust is generally un- 
economical. During a cold, dry, day in winter, when 
a minimum exhaust is required the stack effect is 
the greatest and the natural draft monitor or venti- 
lator is pulling strongly, unnecessarily throwing away 
costly units of heat. On a calm, hot, sultry day in 
summer the stack effect may be practically im- 
perceptible and the ventilator or monitor literally 
“goes on vacation” when the maximum exhaust 
volume is required for good drying. 


Return now to the coated paper which has reached 
the cooling zone. Hot paper is in an unstable condi- 
tion so that the more rapidly and uniformly it is 
cooled the more uniform will be the distribution of 
the retained moisture. A cooling system abruptly 
slows down the movement of internal moisture to 
the surface and tends to prepare the paper for final 
moisture adjustment in the conditioning zone. 


By conditioning is meant the adjustment of the 
moisture content of the sheet to a desired value by 
either adding or removing moisture. Changes in the 
physical characteristics of the sheet results, as sug- 
gested in the Larocque experiments, making for a 
more usable sheet regardless of whether the paper 


is to be subjected to conditioned storage and. press 
rooms or not, 


High Temperature Drying 


Future drying at higher temperatures is definitely 
being considered by the industry. Bear in mind that 
if air is circulated at a temperature over 212 deg. F. 
the mixture is no longer one of ordinary water vapor 
and air, but one consisting of perfectly dry super- 
heated steam and air. At this elevated temperature 
air can be loaded with a tremendous amount of 
evaporated water without seriously affecting drying 
rate, and as a result make-up and exhaust volumes 
can be drastically reduced. Such a system can be de- 
signed to offer interesting possibilities from an 
economic point of view. Our company has developed 
successful drying equipment for drying cellulose 
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fabric, requiring exceptionally high ultimate strength 
and durability, at temperatures well over 212 degrees. 
Frequent interruption of a paper drying line, how- 
ever, requires that a high temperature drying system 
be so designed that in the case of interruption of the 
drying paper web travel a large quantity of paper is 
not overdried to crispness. Problems such as this are 
to be considered when drying at critically high 
temperatures. 

Ogden Minton (2) made the following point in a 
recent and well written article: 

“It is a known fact that pulp, paper and board 
mills go into great detail and very exact specifications 
when they buy a boiler and demand the last bit of 
efficiency from the boiler, but do they carefully and 
properly analyze their drying problem? .. . Do they 
insist on high efficiency in the dryer to the same ex- 
tent they do in a boiler? Only too often the purchaser 
of a drier never knows whether or not it is efficient, 
and rarely does he show enough interest in it to have 
a test made to show what it is accomplishing. .. . 
Steam costs are figured down to decimal parts of a 
cent, yet mill officials will waste many cents per ton 
in cost of water evaporated from pulp, board or paper 
and use this carefully valued steam to do the work 
of evaporation, and will not even inquire about the 
perforance of the dryer.”— 

While Mr. Minton is pleading the cause of the high 
steam efficiency of the vacuum drier, the point he 
makes is a very vital one in any paper drying applica- 
tion, and investigating your own drying costs with 
the care of a boiler house economist would be a very 
desirable venture on your part. 
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To Use Each Others Timber Limits 
[FROM OUR REGULAR CORRESPONDENT] 


VaNcouverR, B. C., December 19, 1938—Powell 
River Company, Powell River, B. C., and the Pacific 
Mills Ltd., at Ocean Falls, will be permitted to use 
timber from each others limits under a Forest Act 
amending bill endorsed by the B. C. Legislature. 

Premier Pattullo assured the House this would not 
allow him to take any more pulp timber than they 
now have under license. Rut, he explained, some- 
times one company would be cutting timber it cannot 
use, but the other mill could. The bill will allow 
such a transfer. Up to now timber from a pulp 
license could only be shipped to the mill appurtenant 
to it. 


Creep Stress Data Cards 


Creep stress data on the various Croloys and 
other materials supplied in tubular form by The Bab- 
cock & Wilcox Tube Company, Beaver Falls, Pa., 
are available on a handy letter size card to those 
interested in the design of tubular equipment for 
high-temperature, high-pressure service. The data 
were obtained, in nearly every case, by tests on com- 
mercial materials — the creep tests averaging 3,000 
hours’ duration. The data are believed to be accurate, 
conservative, and suitable for design purposes, with 
proper allowances for corrosion and oxidation of the 
parts. 


Six New Export Classes for Paper 


[FRoM OUR REGULAR CORRESPONDENT] 


WasuHinctTon, D. C., December 21, 1938 — The 
Pulp and Paper Section, Forest Products Division, of 
the Department of Commerce has announced that ef- 
fective January 1 six new export classes will be set 
up for paper and pulp products. Each of the six has 
been set up as a special service to industry and to 
yive the pulp and paper exporter information which 
he does not now have regarding his export markets. 

First, exports of bleached sulphite pulp made on 
or after January 1 must clearly show on the export 
declaration the weight and value of bleached sulphite 
wood pulp of the rayon and special chemical grade. 
Bleached sulphite wood pulp of this grade will be 
declared under Class 4601 and the weight shown 
will be in tons. Bleached sulphite wood pulp for 
paper will be declared under Class 4602, “Other.” 
Class 4603, which was in use during 1938, will be 
dropped. 

Second, a separate class will be set up for kraft 
pulp so that kraft pulp exports will henceforth stand 
out by themselves. Kraft pulp exports, on and after 
January 1, will be declared under Class 4608, sulphate 
wood pulp, unbleached (Kraft pulp). Weights given 
will be in tons. During 1938, kraft exports were 
placed in Class 4609, “Other Wood Pulp.” 

Third, exports of fiber insulating board will con- 
tinue to be declared as Class 4737, provided the 
product is 7/16 inch or over in thickness. If the 
thickness of the board is between % and % inch, the 
exporter should declare it under Class 4738, wall 
board of paper or pulp. Thus, as to whether a board 
shipment is declared under Class 4737 or 4738 is 
entirely a matter of thickness. Declarations will still 
be made in square feet. 

Fourth, a separate export class is being set up to 
show separately exports of paper bags of the heavy 
shipping sack type. These will now be shown under 
Class 4777 and the paper bag exporter will be ex- 
pected to declare all paper bag exports of this type 
under this Class. Class 4777 will include paper sacks 
used for packaging gypsum, lime, plaster, cement, 
and all other rock products ; flour, fertilizer, pigments, 
carbon black, dry colors, clay, talc, chemical products, 
sand, metallic ores, graphite, slag, rosin size, sulphur, 
sugar, etc. Paper sacks or bags of the grocery bag 
or any other type will be declared under Class 4778, 
“Other.” Weights will be declared in pounds. The 
present Class 4776, “paper bags”, will be abolished. 

Fifth, exports of boxes and cartons will be broken 
down to show in a separate export class, exports of 
boxes and cartons of the heavy fiber shipping con- 
tainer type. Class 4781, heavy fiber shipping con- 
tainers of corrugated or solid container board, will 
henceforth carry exports in Class 4782, “Other.” 
Weights shown will be in pounds. Class 4791, in 
effect in 1938, will be abolished. 

Sixth, exports of kraft container board will be set 
out by themselves in Class 4730, kraft container 
board. Both corrugating material and liner board, 
whether of kraft pulp or filled kraft should be de- 
clared under this new export class. (The filled kraft 
sheet is made from kraft pulp with the addition of 
other pulps.) The present Class 4731 will be changed 
slightly to read “other box board,” and will include 
folding and set-up box board exports. Weights 
shown under both Class 4730 and 4731 will be in 
pounds. 
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Obituary 


C. Harry Carruthers 


C. Harry Carruthers, 52, mill superintendent for 
the Powell River Company, died suddenly at Powell 
River, B. C., recently. 

Mr. Carruthers was a native of Manchester, Eng- 
land, and had lived in Canada for 36 years, 27 of 
which were spent in this community. His record with 
the Powell River Company was a story of success. 
He arrived in Canada in 1902 and settling for a 
short time in the Crow’s Nest district around Hos- 
mer. There he met Charlie Powell, a friendship de- 
veloped which continued and grew for nearly forty 
years. About 1908 Carruthers came to Vancouver, 
and was employed with the Vancouver Engineering 
works, coming to Powell River in 1911 for a short 
period, leaving in the fall for a six-months course 
in mechanical engineering at Pullman, Washington. 
He returned to Powell River in 1912 to remain there. 
He was married in Vancouver in July, 1914. On 
the completion of the original penstock installations 
in 1912 he was made machine shop foreman, and in 
December 1923 was promoted to master mechanic. 
In 1928 another promotion followed, this time to 
assistant general superintendent, and finally in 1934 
he rose to the position of general mill superintendent, 
succeeding W. B. Zumwalt on the latter’s retirement. 

Surviving are his wife, two daughters, Jessie at 
home, and Margaret, studying nursing in the Old 
Country at the Manchester Hospital; three sons, Al- 
bert, Jack and Henry, at home; and three sisters and 
two brothers in England. 


Percy C. Day 


Percy C. Day, 63, vice president and chief engi- 
neer of the Falk Corporation, Milwaukee, Wis., and 
a prominent engineer in the development of gearing, 
marine and rolling mills equipment, died December 7 
at his home in Elm Grove, Wis. 

Mr. Day came to the United States in 1910 from 
England, where he had been a power plant engineer, 
and became associated immediately with the Falk 
Corporation. He was named vice president in 1937. 
He came here as chief engineer to direct the work of 
pioneering in helical and herringbone gearing in the 
United States. He was recognized throughout the 
world as the leading authority on design of helical 
gears. It was in 1910 that the Falk Corporation took 
out initial American patents on the gears. 

Mr. Day’s background was one of a technical na- 
ture. He was graduated in 1894 from Central Tech- 
nical college, South Kensington, England. Interven- 
ing years between graduation and association with the 
gear industry were spent performing pioneer work 
in the electric-metallurgical field, principally in de- 
veloping electric furnaces and calcium carbide. 

Mr. Day designed, built and operated the first com- 
mercial plant producing this chemical in the British 
Isles. Other endeavors along this line claimed his at- 
tention until 1905 when he became interested in heli- 
cal gears through friends and became associated with 
the Power Plant Company. 

He was an inventor of a number of patents re- 
lating to gear type equipment and patents also on gear 
transmission and large drives for roller mills. Mr. 
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Day was a member of the American Gear Manufac- 
turers association, the American Society of Naval 
Engineers and the American Society of Naval Archi- 
tects. 


Marshall D. Lupton 


Marshall D. Lupton, vice-president of The Beve- 
ridge Paper Company, Indianapolis, Ind., died 
suddenly of a heart attack at his home in Indianapo- 
lis, Ind., December 6. 

He was born in Cincinnati, Ohio., in 1874 and 
moved to Miamisburg, Ohio, with his parents when 
a young boy. He attended the public schools there 
and graduated from the High School in 1892. Soon 
after he moved to Xenia, Ohio, where he entered a 
business house and later was employed at the Hager 
Paper Mill which was established there but after- 
wards was destroyed by fire. 

In 1918 he moved to Indianapolis where he be- 
came connected with the Beveridge Paper Company 
and was vice-president at the time of his death. 

He was united in marriage to Mary Whitmer in 
1901 at Xenia, and she with two daughters survive 
him. 

Mr. Lupton was prominent in industrial and civic 
affairs and was well known in the paper industry. 

He was buried from the Whitmer-Curry funeral 
home in Xenia on December 9 with interment in 
the Woodland cemetery. 


William J. Chalmers 
[FRoM OUR REGULAR CORRESPONDENT] 

Cuicaco, Ill., December 19, 1938— William J. 
Chalmers, founder of the vast Allis-Chalmers Man- 
ufacturing Company, Milwaukee, Wis., died at his 
home in Chicago, Ill., December 10. He was 86 years 
old. 

In 1872 Mr. Chalmers and his father founded 
Fraser & Chalmers, manufacturers of mining ma- 
chinery. In 1901 the company was merged with the 
Allis Engine Works of Milwaukee, the Bullock 
Works of Cincinnati, the Gates Works of Chicago, 
and the Dickson Works of Scranton, to form the Al- 
lis-Chalmers company. The company became one of 
the largest in the country in the manufacture of gen- 
erators and turbines, as well as many other types of 
equipment used in the paper industry and other fields. 

Mr. Chalmers served as chairman of the executive 
board, vice-president and treasurer. He retired from 
active work in 1906. During the World War he was 
decorated by the king of Belgium for his work in 
raising relief funds for Belgian children. His widow 
was Joan Pinkerton, of the famous detective family. 


Mr. Amor Hollingsworth 
[FROM OUR REGULAR CORRESPONDENT] 

Boston, Mass., December 12, 1938—Mrs. Evelyn 
Hollingsworth, wife of Amor Hollingsworth, presi- 
dent of Tileston & Hollingsworth Company, Boston, 
Mass., died December 8 at her residence, Brushwood, 
Milton, Mass., of pneumonia. 

Mrs. Hollingsworth was born in Bay Shore, L. L., 
the daughter of Schuyler Livingston Parsons and 
Helena Johnson Parsons. She attended Miss Spence’s 
School in New York. A member of the Chilton Club, 
Boston, and social worker, she was also interested in 
the Children‘s Hospital, Brookline, Mass. 

The funeral was held December 10 at the Church 
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of the Holy Spirit, Mattapan, Mass., with Rev. Mait- 
land Alexander of Pittsburgh, Penn., and Rev. J. 
Clemens Kolb, rector of the Church of the Holy 
Spirit, officiating. Honorary pallbearers were Henry 
B. Hollins, Samuel Huntington Wolcott, Dr. William 
E. Ladd, George Barton, William B. Elkins, John 
Tuckerman, G. Herman Kinnicutt, John K. Mitchell, 
Robert Pruyn, and George C. Clark. Burial was in 
Milton Cemetery. 

She leaves, besides her husband, two sons, Amor 
Hollingsworth, Jr., and Schuyler Hollingsworth; a 
daughter, Mrs. Nathaniel Hamlen, and a brother, 
Schuyler L. Parsons of Newport, R. I. 


Alan Chandler 


Alan Chandler, 50, vice-president and manager of 
the Pittsburgh division of the Alling & Cory Com- 
pany, general paper merchants, died December 4 at 
his home 5708 Lynn Haven road, Pittsburgh. 

Mr. Chandler had been associated with the com- 
pany for 32 years. He was a member of Pittsburgh 
Royal Arch Masons Chapter 268, and Hailman 
Lodge 321, F. & A. M., the Pittsburgh Chamber of 
Commerce, the Pittsburgh Athletic Association and 
the Sixth Presbyterian Church. 

Surviving are a daughter and a sister of New 
York. 


William C. Bauer 
[FROM OUR REGULAR CORRESPONDENT] 

Cuicaco, Ill., December 19, 1938—William C. 
Bauer, who had been associated with Kimberly-Clark 
Corporation for fifty years, died at his home at Nee- 
nah, Wis., Sunday, December 11, after being ill since 
last March. He was 73 years old. 

Mr. Bauer was employed at the company’s mills at 
Neenah, Kimberly and Appleton, Wis., and Niagara 
Falls, N. Y. He had resided at Neenah for the last 
thirty years. He held the position of staff superin- 
tendent for many years until his retirement six years 
ago. He was a thirty-second degree Mason, a mem- 
ber of St. Thomas Episcopal Church, and a member 
of the Neenah-Menasha Sewerage Commission. 

Funeral services were held December 13 at St. 
Thomas church at Neenah, with the Rev. A. A. Cham- 
bers officiating. Burial was made in Riverside ceme- 
tery at Appleton. 


James G. Worts 


[FROM OUR REGULAR CORRESPONDENT] 

Toronto, Ont., December 12, 1938—James G. 
Worts, former president of the Don Valley Paper 
Company, Limited, Toronto, died on December 7 
in the Toronto General Hospital, following a brief 
illness from pneumonia. He was 56 years old and 
had retired some time ago. A native of Toronto, he 
was a well known member of several clubs. Surviving 
are his widow and three sons. 


Portable Miners 


A new bulletin issued by the Mixing Equipment 
Company, Inc., 1087 Garson avenue, Rochester, N. 
Y., describes in detail the merits and specifications of 
the “Lightnin” portable mixers. The mixers are 
supplied in direct drive and gear driven types and 
are used in process industries, in any tank or con- 
tainer. The company states any liquid, semi-fluid or 
suspension can be handled up to 4000 centipoises 
viscosity. 


Paper Makers to Meet at Kalamazoo 


The fourth annual paper makers meeting will be 
held in Kalamazoo, Mich., on January 5, 1939, at the 
Park-America Hotel. This interesting meeting is 
jointly sponsored by the Kalamazoo Valley Section of 
the Technical Association of the Pulp and Paper In- 
dustry and the Michigan Division of the Superin- 
tendents Association. William J. Lawrence, president 
of the Bryant Paper Company, will serve as toast- 
master, 

Speakers will include D. C. Everest, president of 
the American Paper and Pulp Association and Ralph 
Hayward, president of the Kalamazoo Vegetable 
Parchment Company, who will present observations 
on his recent trip to Europe. R. A. McInnis, presi- 
dent of the Canadian Pulp and Paper Association, is 
also expected to be present. Most of the key men in 
the operating departments of the Kalamazoo Valley 
mills are expected to attend. About 350 are expected. 

About forty attended the December 1 meeting of 
the Kalamazoo TAPPI. Paul de Guehery presided 
as chairman. John H. Long, of the Hercules Powder 
Company, Experiment Station, Wilmington, Del., was 
the principal speaker. His topic was “Synthetic Ma- 
terials for Thermosplastic Application to Paper.” 

The ordinary paper lacquer, Dr. Long said, is com- 
posed of a cellulose derivative, resinous solids, and 
modifying agents, all in solution in an organic solvent. 
A recent development is to leave out the solvent and 
to apply the solids to the sheet in a molten condition. 
It was found that 165 deg. C. is the maximum temper- 
ature for the application because of the effect on the 
paper and equipment. The problem then became one 
of finding materials that would give a mixture of 
suitable viscosity at that temperature and that were 
unaffected by melting. Synthetic resins have been 
used, along with ethyl cellulose and softening agents 
and have proven to be satisfactory. A very interest- 
ing discussion followed the presentation of the paper. 

Those present included: Ralph Atkins, Arthur 
Heinland, J. R. Stephenson, Paul de Guehery, Merton 
S. Fogerty, A. E. Hays, F. L. Brown, Ray L. Barton, 
F. L. Zellers, Myron Flotow, G. W. Johnson, E. J. 
Thom, Elbert G. Milham, Hugh C. Smith, Reg Hurst, 
W. F. Hathaway, John Bauman, F. K. Shankweiler, 
P. F. Neumann, Robert Buss, Fred Chappell, Hoke 
Martin, J. W. Burke, H. F. Kleinman, R. T. Mash- 
burn, A. T. Dreis, B. K. Asdeel, D. W. Murphy, 
Marvin Jones, R. A. Olson, W. K. Kidder, M. R. 
Wilkins, Al Sherwood, T. A. Kauppi, Olin D. Bless- 
ing, C. W. Reade, H. C. Bradford, E. F. Whittington, 
Joe Weber, A. W. Cole. 


New Folder on Octyl Alcohol 


A new four-page folder, “Octyl Alcohol—Anti- 
Foaming Agent,” has just been published by Carbide 
and Carbon Chemicals Corporation. The folder sum- 
marizes the use of octyl alcohol as an anti-foaming 
agent in a variety of applications. These include: 
lubricating oil reclamation, rubber latex, printing 
pastes ; the manufacture of dyes, varnish, inks, paint, 
paper; and in air-conditioning sprays; photographic 
developing solutions; fruit-washing operations; and 
a variety of similar operations. Wherever aqueous 
solutions cause undesirable foaming octyl alcohol 
can be used with successful ‘results. 

This new publication tells how to use the new 
alcohol. 





December Zé, 1938 


Inter-Society Color Council to Meet 


The Inter-Society Color Council of which The 
Technical Association of the Pulp and Paper Indus- 
try is a member body will meet in New York City 
on February 23, 1939, in the auditorium of the Elec- 
trical and Gas Association of N. Y., 480 Lexington 
Avenue. 

The meeting will be held during the week in which 
the Technical Association of the Pulp and Paper In- 
dustry and the Optical Society of America, two mem- 
ber bodies of the Council, hold meetings in New York 
City. The complete program will be announced in the 
Bulletin of the Physical Society, since the Society will 
meet jointly with the Optical Society of America and 
the American Physical Society (Columbia University, 
February 24 and 25). 

All members of TAPPI interested in color are in- 
vited to attend the sessions. Official delegates from 
your society are urged to be present. 


MorNING SESSION 
9:30 a. M. Business Session 


To include reports of committees, particularly the 
report of the Problems Committee, Dr. Deane B. 
Judd, Chairman. 

Reports from the chairman of delegates from 
each member body will be requested. They should be 
in writing, to be included in the report of the meeting. 


AFTERNOON SESSION 
2:00 vp. m. Technical Session on Color Tolerances 

This meeting is sponsored jointly by the Inter-So- 
ciety Color Council and the American Psychological 
Association. 

Chairman: Forrest Lee Dimmick, Hobart College. 

The Physics of Color Tolerances. Dean B. Judd. 

National Bureau of Standards. 

The physicist evaluates color differences operation- 
ally in a standard coordinate system ; perceptibility of 
color difference is relatively unimportant in tolerance 
consideration. 


The Psychophysics of Tolerances. Edwin G. Boring, 
Harvard University. 

The fundamental significance of the psychophysical 
methods and techniques in the evaluation of small 
sensory differences. 


The Ratio Method in the Review of the Munsell 
Colors. Sidney M. Newhall, Johns Hopkins Univer- 
sity. 

A promising application in a different field of a 
psychological method which is being used in color tol- 
erance determination. 


Color Tolerances as Affected by Changes in Composi- 
tion and Intensity of Illumination and Reflectance of 
Background. Harry Helson, Bryn Mawr College. 

Typical data illustrating lawful relationships be- 
tween the hue, saturation, and lightness of surface 
colors and principal conditions of viewing. 
Representation of Color Tolerances on the Chroma- 
ticity Diagram. David L. MacAdam, Eastman Kodak 
Company. 

The ICI coordinate system is recommended for 
color tolerance representations; use of a coordinate 
system based on just noticeable color difference data 
would be unjustified and misleading. 

Specification of Color Tolerances at the National Bu- 


reau of Standards. Deane B. Judd, National Bureau 
of Standards. 
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Color tolerances have been applied by (1) specifi- 
cation of a mixture diagram, (2) use of a standard 
tolerance and sample, and (3) use of the ‘NBS unit 
of surface-color difference’. 

Industrial Color Tolerances. Isay Balinkin, Cam- 
bridge Tile Manufactufing Company, Cincinnati, 
Ohio. 


Techniques and results in the establishment of color 
tolerances for particular products and purposes, and 
with special reference to ceramics. Control of color 
uniformity by determination of rates of color varia- 
tion as a function of various physical or chemical 
factors. 


There will be an exhibit of color tolerance problems 
in connection with the afternoon program. 


8:00 p. mM. Popular Session: Parade of Color 

Each member body has been invited to contribute 
a short demonstration of recent color developments or 
a research project of outstanding importance to his 
society, the presentation to be made in a popular man- 
ner. 

The purpose is to illustrate the color interests of 
each of the member groups. By so doing, the need 
and importance of the Council will be dramatized, 
and the realization created that many color problems 
can be solved by mutual action. 

The names of all the speakers are not yet available. 


Importers Abandoned Paper Cases 


The Import Committee of the American Paper In- 
dustry announces that importers have abandoned 
without trial a large number of cases in which they 
had originally asked the United States Customs Court 
to overrule the imposition by Customs officials of in- 
creased duties. The cases include the following: 

One case involving a shipment of waved paper 
candy wrappers which had been held by Customs 
officials to have been undervalued. Protest was made 
to the United States Customs Court, but abandoned 
when called for trial. 


One shipment of wax coated candy wrappers, clas- 
sified for duty at 5 cents per pound and 20 per cent 
as manufactures of coated paper, had been claimed to 
be dutiable at 3 cents per pound and 15 per cent. 

Four shipments of orange-black photographic du- 
plex paper, classified for duty at 30 per cent as paper 
not specially provided for, had been claimed to be du- 
tiable as wrapping paper at 25 per cent under the 
Swedish trade agreement. 

Thirty-six shipments of X-Ray screens, classified 
for duty at 30 per cent as coated cardboard, had been 
claimed to be dutiable at 5 cents per pound and 15 
per cent as coated paper. 

One shipment of fancy glazed paper, classified for 
duty at 4% cents per pound and 20 per cent, had 
been claimed to be dutiable at 30 per cent as wrapping 
paper. 

One shipment of French fancy envelopes, classified 
for duty at 3 cents per pound and 55 per cent, as 
made of decorated paper bordered and embossed, 
and tissue lining classified in addition at 5 cents per 
pound and 15 per cent, had been claimed to be duti- 
able at 3 cents per pound and 30 per cent as decorated 
envelopes. 

Sixteen cases involving European filter paper, 
which had been held by Customs officials to have been 
undervalued, 
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. CONSTRUCTION 
= NEWS 


A Summary of Vital Facts Regarding Construction, Financing 
and Operation of Pulp and Paper Mills 


General Construction News 


Detroit, Mich.—The Detroit Sulphite Pulp and 
Paper Company, 9125 West Jefferson street, manu- 
facturer of bristol, bond, tissue and other paper 
stocks, has plans nearing completion for new one- 
story addition, 100 x 100 feet, reported to cost over 
$80.000, with equipment. It is proposed to ask bids 
on general erection contract early in January and to 
begin construction shortly thereafter. 

Paterson, N. J.—The Berles Carton Company, 
Inc., 21-07 41st avenue, Long Island City, New York, 
manufacturer of paper boxes and containers, has 
concluded arrangements for purchases of portion of 
former mill property of the United Piece Dye Works, 
foot of Fifth avenue, Paterson, totaling about 98,000 
square feet of floor space, for a reported considera- 
tion of about $100,000, and will improve and equip 
for new plant. Equipment will be installed for large 
capacity. It is proposed to have new plant ready for 
operation early in coming year. 

New Haven, Conn.—The New Haven Pulp and 
Board Company, manufacturers of news board, chip 
board and allied paper board products, has awarded 
contract to the New England Iron Works, Inc., 1351 
Hamden, Conn., for alterations and improvements in 
plant building on East street. Work will pe placed 
under way at once. No estimate of cost has been 
announced. Frederick L. Smith, 21 East Fortieth 
street, New York, N. Y., is architect. 

Newton, Mass.—The G. & S. Paper Company, 
93 West street, general paper products, is closing bids 
on general erection contract for new building on 
Watertown street, recently mentioned in these col- 
umns, and will place erection award at an early date. 
New unit will be one-story and basement, 74 x 171 
feet, and will be used for storage and distributing 
service, as well as for company offices. It is reported 
to cost close to $50,000, with equipment. C. S. J. 
White, 199 Harvard circle, Newton, is architect. 

New York, N. Y.—The Clover Container Corpo- 
ration, recently organized with capital of 200 shares 
of stock, no par value, plans operation of local plant 
for manufacture of paper boxes and containers of 
various kinds. New company is represented by 
Jacob Linett, 482 Austin place, New York, attorney. 

Providence, R. I.—The California Artificial 
Flower Company, 14 Blount street, manufacturer of 
paper flowers and allied converted paper products, 
has completed plans for new converting plant on local 
site on Reservoir avenue, and has awarded contract 
for general erection to the Argentieri Construction 


Company, 49 Weybosset street, Providence. Work 
is scheduled to be placed under way at once. As re- 
cently noted in these columns, new plant will be two- 
story and basement, 75 x 300 feet, and is reported to 
cost in excess of $100,000, including equipment. A. 
Harkness, Industrial Trust Building, Providence, is 
architect. 

Boston, Mass.—The Great Eastern Packing and 
Paper Stock Corporation, 133 Halleck street, Rox- 
bury district, waste paper, etc., is considering early 
rebuilding of portion of storage and distributing 
plant at location noted, recently destroyed by fire with 
loss of about $50,000. 

Salina, N. Y.—The Sullivan Manufacturing 
Company, Inc., recently organized with capital of 
$20,000, plans operation of plant in vicinity of Salina 
for the manufacture of paper goods. It is proposed 
to begin production at early date. New company is 
represented by Melvin & Melvin, Merchants’ Bank 
Building, Syracuse, N. Y., attorneys. 

New York, N. Y.—The Express Container 
Corporation, organized to manufacture corrugated 
paper boxes and containers, has leased a building at 
227-43 West Sixty-first street, and will improve and 
equip for new plant. It is proposed to begin opera- 
tions at early date. 

Fond du Lac, Wis.—The Wright Brothers 
Paper Box Company, 21 West Arndt street, manu- 
facturer of paper boxes and containers, plans re- 
building of portion of plant recently damaged by fire, 
with loss reported at close to $25,000, including 
equipment. 

New York, N. Y.—The Standard Tag Company, 
116 Duane street, manufacturer of paper tags, labels 
and kindred specialties, has leased a floor in building 
at 65-67 Duane street, totaling about 10,000 square 
feet of floor space, and will occupy for plant. It is 
proposed to remove present works to new location 
and increase capacity. 

Cincinnati, Ohio—The Chatfield Paper Corpora- 
tion, Third and Plum streets, manufacturer of paper 
goods, has begun erection of new one and two-story 
plant unit for processing division, to replace a struc- 
ture destroyed by fire several weeks ago, previously 
reported in these columns. It will be 56 x 185 feet, 
estimated to cost over $60,000, with equipment. Gen- 
eral contract is being carried out by the Ferro Con- 
crete Construction Company, 203 West ‘lhird street, 
Cincinnati. Fosdick & Hilmer, Union Trust Build- 
ing, Cincinnati, are consulting engineers. 

Toronto, Ont.—Canada Glazed Papers, Ltd., 
recently organized, has leased space in local wall- 
paper mill of Staunton’s, Ltd., at 45 McMurrich 
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street, totaling about 25,000 square feet of floor area, 
and will equip at once for new plant for the produc- 
tion of a line of coated paper stocks for box covers, 
cigarette packages, labels and kindred service. In- 
stallation will include a large vertical-type coating 
machine and complete auxiliary equipment, to provide 
for an initial production of close to 1300 tons of 
high-quality coated papers per annum. A division 
will be established for the manufacture of metallic 
surface papers, including bronze and aluminum fin- 
ishes, etc. It is proposed to have new plant ready for 
service early next year, with cost of machinery and 
other production facilities estimated in excess of 
$50,000. New company is headed by H. W. Weis, 
president, and G. E. Rolph, vice-president. The 
latter formerly was associated with the Alliance Pa- 
per Mills, Ltd., 350 Bay street, Toronto. 

Rockingham, N. C.—P. L. McCall, Hartsville, 
S. C., is at head of a project to establish a new mill 
for the production of tissue paper specialties at 
Rockingham, where former plant of the Midway 
Textile Company is being secured under long-term 
lease. Structure will be remodeled and improved, with 
installation of equipment for production of tissue 
towels, napkins and allied products. Large capacity is 
proposed. C. K. Dunlay, also of Hartsville, is inter- 
ested in the new enterprise. It is planned to organize 
a company to operate the mill. 

Hopewell, Va.—Hercules Powder Company, 
Delaware Trust Building, Wilmington, Del., has plans 
nearing completion for a new plant at Hopewell for 
the production of cellulose materials, primarily ethyl 
cellulose, used for coatings for paper, textiles, etc., 
as well as in the manufacture of films and other 
products. The new mill will adjoin the present plant 
of company at Hopewell and will consist of a main 
one-story unit, with several smaller adjacent struc- 
tures. It will be equipped for large capacity, and is 
reported to cost over $600,000, with equipment. Work 
on superstructure is scheduled to begin early in 1939. 
M. G. Milliken is general manager of Cellulose 
Division of the company. 


New Companies 


New York, N. Y.—The Finnish Paper Mills 
Agency, Inc., has been chartered with capital of 100 
shares of stock, no par value, to ‘deal in pulp and 
paper products from Finland. New company is rep- 
resented by Raymond F. McCauley, 959 Eighth ave- 
nue, New York, attorney. 

Brooklyn, N. Y.—The M. M. Cohen Card and 
Paper Company, Inc., has been incorporated with 
capital of $10,000, to deal in paper and paperboard 
products of various kinds. New company is repre- 
sented by Philip L. Arkow, 130 Clinton street, Brook- 
lyn, attorney. 

New York, N. Y.—The Stardale Paper Products 
Corporation, Bronx, has been organized with capital 
of 180 shares of stock, no par value, to manufacture 
and deal in paper products of various kinds. Com- 
pany is represented by Benjamin Silver, 514 South- 
ern boulevard, Bronx, attorney. 

Brooklyn, N. Y.—Popular Waste Materials 
Corporation has been chartered to deal in waste paper 
stocks. New company is represented by George S. 
Fishman, 38 Park Row, New York, attorney. 

Niagara Falls, N. Y.—The Metaloy Corporation 
has been incorporated with capital of $20,000, to 
manufacture and deal in wall paper and other special 
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paper stocks, etc. New company is represented by 
Dudley, Gray, Phelps & Gray, 220 First street, Ni- 
agara Falls, attorneys. 

New York, N. Y.—Paper Company Van Ree- 
kum (New York), Inc., has been chartered with 
capital of $25,000, to deal in paper products of vari- 
ous kinds. New company is represented by Bigham, 
Englar, Jones & Houston, 99 John street, New York, 
attorneys. 


N. E. Paper Merchants Meet 
[FRoM OUR REGULAR CORRESPONDENT] 

Boston, Mass., December 19, 1938—With several 
applications for membership received from guest 
firms present at the meeting of the New England Pa- 
per Merchants Association, held at the Parker House 
December 15, the association confidently expects a 
large increase in numbers and renewed activity dur- 
ing the coming year. 

President John R. Halkyard presided with an at- 
tendance of 50, including 20 member firms and seven 
guest firms. 

The association was incorporated after a unani- 
mous vote to accept the new by-laws which had been 
drawn up to enable the organization to become a 
Massachusetts corporation. 

F. Bendel Tracy, chairman of the nominating com- 
mittee, submitted nominations for new officers which 
will be acted upon at the annual meeting in February. 

William N. Stetson, Jr., was chairman of a com- 
mittee composed of all past presidents of the asso- 
ciation. The following past presidents were present: 
Charles N. Proctor, Frank B. Cummings, F. Bendel 
Tracy, Robert L. Carter, Charles A. Esty, M. O. 
Byrne, Floyd H. Blackman, William N. Stetson, Jr., 
and Frank H. Winter. President Halkyard called 
them to the head table, where all were decorated with 
a boutonniere. 

H. G. Travis, of Ludlow Manufacturing and Sales 
Company, was introduced by Vice-President John F. 
Blackman. Mr. Travis spoke on “The Value of 
Trade Association Work from the Viewpoint of the 
Manufacturer.” 

President Halkyard presented W. B. Kilhour, of 
the Quaker City Paper Company, Philadelphia, Pa., 
who told ““Why My Firm is a Member of the Na- 
tional Paper Trade Association.” 

The audience received these talks very enthusiasti- 
cally. After the formal meeting had adjourned, many 
members remained to question the speakers on points 
of interest which they had brought up. 


S. A. P. I. Holds Christmas Party 


The Eastern division of the Salesmen’s Association 
of the Paper Industry, E. C. Merchant, secretary, 122 
East 42nd street, New York, held their annual Christ- 
mas party at the Lexington Hotel on December 21. 
Music and story-telling were featured on the pro- 
gram. 


Brown Co. Gets Pulp Order from Japan 


PorTLAND, Me., December 19, 1938—The Brown 
Company has received an order for about 2200 tons 
of rayon pulp from Japan. This business was placed 
in conjunction with the Japanese Government’s re- 
cent release of foreign exchange for commercial 
purposes. 
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COMING EVENTS IN PAPER INDUSTRY 


AMERICAN Paper AND Pup Association, Sixty-second Annual Con- 
vention and meeting, Waldorf-Astoria Hotel, New York, February 20-24. 

TECHNICAL ASSOCIATION OF THE PULP AND Paper Inpustry, Con- 
vention, Roosevelt Hotel, February 20-23. 

SALESMEN’s ASSOCIATION OF THE Paper InpustTRY, Annual Meeting 
and Luncheon, Waldorf-Astoria Hotel, New York, Tuesday, February 21. 

NaTIonaL Paper Trave AssociATION OF THE Unitep States, Con- 
vention, Waldorf-Astoria Hotel. New York. February 20-22. 

New Encranp Section. Technical Association of the Pulp and 
Paper Industry—Third Friday of each month at the Roger Smith Hotel, 
Holyoke, Mass. 

DetawarE Vattey Section. Technical Association of the Pulp and 
Paper Industry—Second Friday of each month at the Engineers Club, 
Philadelphia, Pa. 

Laxe States Section. Technical Association of the Pulp and Paper 
Industry—Second Tuesday of each month at the Conway Hotel, 
Appleton, Wis. 

Katamazoo Vatitey Section. Technical Association of the Pulp 
and Paper Industry—First Thursday of each month at the Park, 
American Hotel, Kalamazoo, Mich. 





CONGRESS AND BUSINESS 


Business depressions are costly economic failures 
and while the Administration has expended billions 
of dollars in repeated experiments to restore pros- 
perity, millions of men, machines and money remain 
idle. The cost to the American people of the de- 
pression which has continued since 1929 has been 
estimated for the Temporary Economic Committee 
at $178,000,000,000, resulting in losses in wages and 
salaries of $119,000,000,000; losses in farm income 
of $39,000,000,000, and losses in dividends to stock- 
holders of $20,000,000,000. 


The result of the November elections indicating a 
swing back to a more conservative concept of gov- 
ernment activity, has been cited as an indication that 
the people are tired of the depression and question 
the value of government spending as a means to re- 
store that prosperity which private spending has 
hitherto achieved. As the costs of government have 
rapidly increased under a policy of spending our way 
back to prosperity, and as the result of government 
spending has been demonstrated as of only temporary 
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benefit, the high per capita tax rate, estimated at 
$95.16 for 1937, is a reminder that taxes are now 
so high that many business concerns pay more to 
government in taxes than they pay to stockholders 
in dividends, and some pay more to the tax collector 
than to their employees. Taxation is now one of the 
obstacles to business recovery and hope is enter- 
tained that when the Seventy-sixth Congress con- 
venes on January 3, 1939, some changes in the pres- 
ent tax laws and in other measures now restricting 
the expansion of business, may be made. 


In an address on Congress and Business, delivered 
by George H. Davis, president of the Chamber of 
Commerce of the United States, at the dinner meet- 
ing of the Economic Club of Chicago, on December 
15, Mr. Davis pointed out that business sentiment 
definitely indicates that Congress could relieve busi- 
ness of restrictions which are holding it back in the 
following ways: “Congress cculd repeal the laws that 
make heads of bureaus rule-makers, prosecutors and 
judges, and not compel business men to try and dis- 
cover from the morning papers the latest regulations 
under which they may operate their business that 
day. 

“Congress could repeal the section of the Com- 
modity Exchange Act which allows a bureau in 
Washington to restrict the amount of grain a trader 
may buy for future delivery, and thereby enable the 
farmer to get a fair price for his grain. Congress 
could stop wasteful spending, which absorbs the 
money that formerly went into new enterprises and 
expansion of old, thereby enabling industry to ab- 
sorb the unemployed. It is hard for a business man 
to understand why the cost of government, 25 years 
ago was about 5 per cent, and now it takes almost 
35 per cent of the earnings of business. Remember, 
only one-sixth of the cost of government goes to 
relief. As most business men recognize the sound- 
ness of collective bargaining, Congress could in- 
spire confidence in the minds of business men by 
amending the National Labor Relations Act, so that 
it would be fair to both the employer and the em- 
ployee, and by prohibiting coercion from any source. 

“Congress could amend the Social Security Act, 
so that, after a reasonable reserve, it would be on a 
pay-as-you-go basis. We are confronted by the para- 
dox that those who were loudest in their denuncia- 
tion of all things deflationary, placed in the Social 
Security Act a provision of a directly deflationary 
nature, in requiring payment of hundreds of mil- 
lions of dollars in taxes, by employers and employees, 
long before they would be needed to pay benefits 
under the old-age plan. A reserve fund exceeding 
forty billions of dollars ultimately, is certainly a 
menace to any government controlled by politics. 
Investing this surplus in government obligations, and 
using the money for current expenses, does not add 
to the security for the aged. 
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In touching on the acute railroad situation Mr. 
Davis said in part: “As the government for many 
years has dictated the management of railroads, it 
has a peculiar responsibility for their condition. 
Therefore, Congress could enact legislation which 
would relieve the serious plight of the railroads, a 
twenty-six billion dollar industry, whose distress 
hangs like a dark cloud over the entire business 
structure of the nation. Recommendations for Con- 
gressional enactment, from a recent transportation 
conference, which was representative, independent 
and self-governing, were as follows: ‘Railroads be 
accorded greater latitude to effect voluntary consoli- 
dations along natural lines. A simplified method of 
financial reorganization. That the government cease 
competing with privately-owned transportation by 
disposing of federally-financed barge lines to private 
parties; all of these recommendations being subject 
to approval of the Interstate Commerce Commission. 
Tbh carriers, as well as all business, be relieved of 
.¢ undistributed profits tax. That, since the govern- 
ment has embarked in a large way in grain and other 
business, land grants statutes, giving the government 
sharply reduced rates, should be repealed.’ 

“Politics has distributed the nation’s savings, not 
individual enterprise. Politics has allotted the stored- 
up capital. Politics has also used twenty billions of 
the credit stored up in pre-national planning days. 
When learned gentlemen of the government, plain- 
tively deplore the lack of capital investment, they 
should investigate the new capital controls and op- 
eration, as represented in twenty-four federal lend- 
ing agencies.” 


Honors Come to Piermont Plant 


On December 1, 1938, Edward Landry, Safety En- 
gineer of the Liberty Mutual Insurance Company of 
New York, presented to Norman F. Greenway, resi- 
dent manager of the Piermont Plant of Robert Gair 
Company, Inc., a certificate of merit for the box 
shop’s record of having operated 284,865 man hours 
to November 19, 1938 without a lost time accident. 

The Piermont Plant, which manufactures paper- 
board and folding cartons and employs about nine 
hundred workers, all living in the vicinity of Pier- 
mont, has an alert Safety Committee, and last August 
received an earlier certificate of merit covering 286,- 
579 man hours without lost time accident. The plant 
is now striving for a record of one million man hours 
without lost time accident, the recognition of which is 
a bronze plaque. 


Fort William Mills Ran 67 Percent 


[FROM OUR REGULAR CORRESPONDENT] 


WasuincTon, D. C., December 21, 1938—The 8 
paper mills in the consular district of Fort William, 
Port Arthur operated at 67 per cent of capacity in 
October, as compared with 69 per cent in the preced- 
ing month and 100 per cent in October 1937, accord- 
ing to reports from the office of the American Con- 
sulate, Fort William and Port Arthur. 
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Production Ratio Report 


These statistics are based upon paper production 
reports to the American Paper and Pulp Association. 


COMPARATIVE MONTHLY SUMMARIES 





Months 1938(c) 1937(c) 1936 1935 1934 
JOMURTY 6. cccccscnce 63.9% 90.3% 76.1% GS.8%H sc ccee 
PUREE cacveecesas 68.7% 90.1% 77.9% Sr 
MEE Sorcawener cays 69.6% 90.3% 76.0% TOG 20 cose 
MOE 2004 64040ennen 68.3% 92.1% 82.3% TOT le tee 
Sl geceecenesesowe 69.0% 90.6% 81.6% GOT lo eee 
—_ eawsawkacieces 66.0% 87.3% 80.7% are. lk awe 
PN ics RbeaeW ok aees 72.0% 81.8% 77.3% re 
MO nae wii Jaawe-ee 77.2% 82.9% 81.5% Oe) 60s eeu 
September ...c.cscee 76.3% 78.6% 80.5% 71.9% 58.2% 
CE cicaigwe cxees 82.5% 73.5% 87.6% 75.6% 64.7% 
WI i vc excacne 79.4% 61.9% 88.0% 75.3% 61.7% 
DD. sb wa eeaxena saeees 54.5% 85.9% 71.2% 59.6% 
Year Average....... «+... 80.6% 81.3% TR = t(n ew ets 
First 49 weeks....... 72.1% 82.5% 81.3% ee 


COMPARATIVE WEEKLY SUMMARIES 
CURRENT WEEKS, 1938 seme” ~ ies WEEKS, 
193 





“November $...cccesee 82.6% November 

"November 12......c.0 80.9% November 

CHOWN Bicccs seca 81.6% November 

PONevVeMRer 26... ccccee 76.2% November 27 i 
OROOSNNEE Bae cccccscee 77.8% PEED Bececcccvcces 61.0% 
*Pesemibet 10. .00ccccces 74.3% RCONNOE BE. cccccsacac 56.1% 


The following statistics show the number of mills 
reporting by ratio groups: 
Number of Mills Reporting, Current Weeks 


= a = on 
Nov. Nov. Nov. Nov. Dec. Dec. 





a 12, 19, 26, 3. 10, 
Ratio Limits 1938 1938 1938 1938 1938 1938 
OM C0 SOMcccdciccces 63 76 62 96 55 48 
SUD 00 100 cc ecccscws 243 230 243 201 213 155 


Total Mills Reporting. . 306 306 305 297 268 203 


* Subject to revision until all reports are received. 
(c) Basic capacity data have been adjusted to correspond with 
ratings reported by individual companies. 


PAPERBOARD OPERATING RATIOS 


According to reports from the National Paper- 
board Association, per cents of operation, based on 
“Inch-Hours”, were as follows: 


1938 1937 1938 1937 
Mos. (e) (e) 1936 1935 Mos. (e) (e) 1936 1935 
Jan. .. 55% 80% 61% 61% July .. 57% 67% 69% 59% 
Feb. .. 61% 86% 67% 67% Aug. .. 66% 74% 75% 65% 
Mar. .. 60% 87% 68% 67% Sept. .. 66% 70% 76% 69% 
Apr. .. 57% 89% 70% 61% Oct. .. 70% 66% 82% 76% 
May .. 58% 86% 68% 61% Nov. .. ..-. 56% 79% 70% 
June 56% 75% 68% 65% Dec. 46% 74% 60% 


Week end. Nov. Week end. Nov. 26, 1938—57% 


5, 1938—68% 
Week end. Nov. 12, 1938—66% Week end. Dec. 3, 1938—61% 
Week end. Nov. 19, 1938—67% Week end. Dec. 10, 1938—64% 


(e) Basic figures revised to include new members of the National 
Paperboard Assn. 


Paper Trade Terms 


Paper Trade Terms, a Glossary for the Allied 
Printing and Paper Trades, compiled by William 
Bond Wheelwright, has just been issued by the au- 
thor, 909 Foster avenue, Chicago. This interesting 
and useful book is made up of overs from Paper and 
Printing Digest, the publication issued by Mr. Wheel- 
wright, and is limited to 200 copies printed on signa- 
tures showing five typical finishes of book paper. The 
price of the book is $1.00 postpaid. 


Roger Egan To Address Purchasers 


The speaker at the December 15, meeting of the 
Purchasing Agents Club of Kalamazoo, Mich., was 
Roger Egan of the Bulkley, Dunton Pulp Company, 
New York City. His subject was “Applying the Dow 
Theory”. Extensive charts and statistical data were 
explained and each member was presented with Rob- 
ert Rhea’s new book “The Dow Theory Applied to 
Business and Banking.” 
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TECHNICAL BOOKS 


(New) 
Bibliography of 
Pulp & Paper Making 
1929-1935 
By Clarence J. West 
Price $38.00 


Bibliography of 
Pulp & Paper Making 
1900-1928 
By Clarence J. West 

$10.00 


Price 


These two volumes give a complete 
resume of the best literature issued 
over a period of 35 years. 


READING LIST 


on 
Papermaking Materials 
Revised Edition 
In this edition the literature has not 
only been brought up to date, but many 
new additions have been made to the 
earlier work. 


Price $3.00 


Chemistry of the 
Sulphite Process 


(Illustrated) 
The papers which constitute this book 
appeared originally as current reports 
of the progress of investigations under 
way at the United States Forest Prod- 
ucts Laboratory. 


Price $3.00 


SN ane tng 
el 7 
eee Nt 8 Nee MAKING 


CJ.WEST RA ony 


CHEMISTRY OF THE SULPHITE PROCESS - tarrt | 


a} ere Ue NTT] Viva “ 


Combination No. 1 


Bibliography of Paper Making 1929-1935 
Bibliography of Paper Making 1900-1928 


+300} Both tor $15.00 
Combination No, 2 


Bibliography of Paper Making 1929-1935 8.00 

Bibliography of Paper Making 1900-1928 10.00} Three for $17.50 
Chemistry of the Sulphite Process 3.00 
Combination No. 3 


Bibliography of Paper Making 1929-1935 
Bibliography of Paper Making 1900-1928 
Chemistry of the Suiphite Process 
Papermaking Materials 


il 

For all 4 beoks 
3.00 

3.00 $18.00 
Combination No. 4 


Bibliography of Paper Making 1929-1935 -00 
Chemistry of the Sulphite Process $00 ¢ Both for $10.00 


Combination No. 5 


Bibliography of Paper Making 1929-1935 $ 8.00 
Chemistry of the Suiphite Process 3.00} Three for $12.00 
Papermaking Materials 3.00 


Combination No. 6 
Siatosraghy, < Paper Ratios 1900-1928 300 | 
emistry oO e uiphite rocess ° 
Papermaking Materials 3.00 Fares ter 912.48 
Combination No. 7 


Chemistry of the Suiphite Process 00 
Papermaking Materials 00 { Both for $4.00 


Lockwood Trade Journal Co., Inc., 
15 West 47th Street, New York, N. Y. 
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charges prepaid) books in group marked 
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Instrumentation Studies. X XIX 


A Study of Photoelectric Instruments for the Measurement of Color: 


Reflectance and Transmittance ™ 


Part V: The Hunter Multi-purpose Reflectometer 


By the Staff of The Institute of Paper Chemistry 


Abstract 


The Hunter Multi-purpose Reflectometer is de- 
scribed and the methods of applying this instrument 
to the evaluation of reflectance, opacity, and specular 
gloss are given. The various spectral, geometrical, 
and photometrical characteristics of the instrument 
have been carefully studied, and the results of this 
study are presented, together with a critical discus- 
sion of the instrumental characteristics. 

Spectral characteristics: Reflectance errors caused 
by change in color temperature of the lamp occa- 
sioned by typical line voltage change, aging of lamp, 
and change of lamp were generally small, although a 
few objectionably large errors were found. Spectral 
response curves of the instrument for each of the 
three filters were found and are presented in com- 
parison with ideal curves. These comparisons reveal 
a fair fit for the amber filter, a very poor fit for the 
green filter, and a fair fit for the blue filter, when the 
I.C.1. standard observer and illuminant C are as- 
sumed. Errors due to infra-red response were inves- 
tigated, and it is shown that these errors vary from 
negligible values to at least 4 per cent of the instru- 
ment reading, depending upon the nature of the test 
sample. 


Geometrical features: The angles of illuminating 
and viewing are 45° and 90°; the extremes of the 
variable solid angle subtended by the photometric 
photocell are given. Data showing the effect of 
change of alignment of sample from machine direc- 
tion to cross machine direction are presented, and the 
effect of buckling of the sample is mentioned. It 


Te apers in this series are: 
Part I . Genont Diseueee of Color and Color Measurements > 
strumentation Studies. XX). Paper Trade J. 105, mo. 18:135-141; 
19:27-39 (Oct. 28, Nov. 4, 1937). 

Part II. The General Radio Color Comparator, Type 725-A (In- 
° rccana Studies. XXI). Paper Trade J. 105, no. 25:46-50 (Dec. 16, 


Part III. The Lange Photoelectric Reflection Meter (Instrumentation 
Studies. XXII). Paper Trade J. 105, no. 27:42-46 (Dec. 30, 1937). 

art IV. The Eimer and Amend Improved Reflection Meter (In- 
strumentation Studies. XXVIII). Paper Trade J. 107, no, 20:33-37 
(Nov. 17, 1938), 


is pointed out that the large area of sample ilumt- 
nated reduced the effect of local variations in reflect- 
ance. Errors as large as 3.5 per cent of the observed 
reflectance are shown to originate in spurious, specu- 
larly reflected light from the walls of the photometric 
housing. 

Photometrical features: The photometric method, 
which depends on variation of the distance between 
sample and photocell, is critically analyzed, and it is 
shown that the reflectance scale of the instrument 
studied was seriously in error over its whole range. 
The photometric scale could not be explained beyond 
the finding that it roughly fits the inverse square law 
of intensity variation of light. 

The application of the instrument studied to the 
specification of color is critically examined. The 
ideal requirements to be met by a photoelectric col- 
orimeter are recalled, and, using proper coefficients, 
the amber, green, and blue reflectances for many 
white and colored papers are transformed to tristim- 
ulus values. Comparison of these values with the 
corresponding tristimulus values obtained from ac- 
curate spectrophotometric curves shows that the ac- 
curacy of color specification by the Hunter instru- 
ment is poor, the discrepancies being appreciably 
greater than least perceptible differences. 

Blue reflectances are compared with grading 
brightness values, and it is found that differences 
vary from negligible to objectionably large values. 
It is shown that the differences would be greater if 
the photometric scale were made more accurate and 
the blue filter improved to be more suitable for deter- 
mination of Z tristimulus values. 

Contrast ratio and specular gloss values are com- 
pared with the corresponding values obtained on the 
Bausch and Lomb Opacimeter and the Bausch and 
Lomb Glossmeter. 

The last section of the report deals with the chro- 
maticity limitations of three-filter photoelectric col- 
orimeters. If a fourth filter is not used, it is shown 
that such colorimeters suffer fundamental limitations ; 
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further, a color match is not necessarily indicated 
when the three reflectances (“amber” or “red”, 
“green”, and “blue”) for the two samples are respec- 
tively the same. 


The Hunter Multi-Purpose Reflectometer} is de- 
signed for the measurement of diffuse reflectance, 
color, opacity, and various types of gloss. 

Since the critical discussion of the methods of re- 
flectance measurement contained in Part I of this 
series, will be referred to continually in order to 
eliminate needless repetition, and since the nomen- 
clature hereafter used will be but partly intelligible 
unless the reader is familiar with Part I, a copy of it 
should be on hand. 

Only one instrument, the experimental model, was 
examined, but the discussion is applicable to all in- 
struments of the same basic design. 


Description and Operation of the Instrument 


A schematic diagram of the instrument is shown 
in Fig. 1. The instrument is provided with three fil- 
ters for the measurement of color. After passage 
through one of these filters light from a 200-watt 
medium prefocused base lamp is rendered approxi- 
mately parallel by a simple lens and is directed upon 
the test sample at an angle of 45 degrees. Part of 
the light diffusely reflected from the sample is gath- 
ered by a photocell whose center is on a line perpen- 
dicular to the test sample. This photocell is arranged 
so that it may be moved along this line at various dis- 
tances from the sample; hence, that part of the light 
flux diffusely reflected from the sample and gathered 


by the photocell window may be varied. Reflectance 


and gloss scales are connected to the bar which car- 
ries the photocell. The fiducial mark is a scratch on a 


+ Manufactured by the Henry A. Gardner Laboratories. A _ brief 
discussion of the Hunter instrument may be found in Technical As- 
sociation Papers XXI: 37-38 (June, 1938). 5 

1 Instrumentation Studies. XX. Paper Trade J. 105, No. 18: 135- 
141 (Oct. 28, 1937); No, 19: 27-39 (Nov. 4, 1937). 


REFLECTANCE SURFACE 
GLOSS SURFACE 


Fic. 1. 


Schematic Diagram of the Hunter Multi-purpose Reflectometer. 
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stationary celluloid strip which rests upon the reflect- 
ance scale. The scale is conveniently read by means 
of a mirror and simple magnifier. 

A small part of the parallel beam of light directed 
upon the test sample is intercepted by a small mirror 
which reflects the intercepted light onto a reflecting 
surface at an angle of 45 degrees. (During reflect- 
ance measurements, this surface is aluminum, while 
during gloss measurements, it is the test sample). 
Here it is specularly reflected, and, after a further 
reflection from an adjustable surface connected to a 
“screw shutter,” a controllable portion of the inter- 
cepted light falls upon a photocell which acts as com- 
pensator. The two photocells, which are of the 
blocking-layer type, are connected across a galvanom- 
eter in such a way that there is no deflection of the 
galvanometer when equal photocurrents are produced 
in the two cells. 

The 200-watt projection lamp is mounted in a lamp 
house which is separated from the main instrument 
case. An aluminum shield serves as a reflector for 
the radiation from the lamp house proper. This con- 
struction minimizes temperature changes in the main 
instrument case in which the photocells are housed. 
Consequently, the necessity for a ‘‘warm-up” time, 
usually associated with instruments which contain 
blocking-layer photocells, is practically eliminated. A 
manually-operated shutter is placed between the win- 
dow in the lamp house and the filters. The purpose of 
the shutter is to provide simultaneous control of il- 
lumination of both photocells, thus eliminating fa- 
tigue effects (ordinarily observed with this type of 
photocell). The galvanometer used as balance in- 
dicator should have a sensitivity of 0.02 microampere 
per millimeter and a resistance of 1000 ohms or less. 

In using the instrument, the aluminum reflecting 
surface is placed over the gloss sample opening. The 
standard of reflectance is mounted in the sample 
holder. The shutter is opened, the green filter ro- 
tated into place, the reflectance scale set at the green 
retlectance of the standard, and the screw shutter is 
adjusted to bring the galvanometer deflection to zero. 
Then the blue filter is rotated into place, the reflect- 
ance scale is set at the blue reflectance of the stand- 
ard, and the galvanometer deflection is brought to 
zero by adjustment of the shims under the filter. A 
similar adjustment is made for the amber filter. After 
these shim adjustments have been made a standard- 
ization for any one filter automatically standardizes 
the instrument for all three filters. After the stand- 
ardization is made, the shutter is closed, the standard 
is removed, and the sample is placed over the sample 
opening. The galvanometer deflection is reduced to 
zero by adjustment of the reflectance scale, and the 
reflectance of the sample is read. The primary stand- 
ard of reflectance used in the fundamental calibration 
of the scale is magnesium oxide. The working stand- 
ard is Carrara glass. 

Opacity measurements are carried out by measur- 
ing the contrast ratio of a single sheet of the sample. 
This is done by taking the ratio of the reflectance of 
the sample when it is backed by a piece of black vel- 
vet to that obtained when the sample is backed by 
an enamel reflector of 88 per cent reflectance.2 The 
reflectance measurements used in the determination 
of contrast ratio are made with the green filter. 

Specular gloss measurements are made by replac- 
ing the aluminum reflector in the gloss sample open- 


?In accordance with instructions issued with the instrument. 
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directional light beams for illuminating and viewing, 
ing by the sample to be tested. A black enamel of 
approximately 1 per cent diffuse reflectance is placed 
over the reflectance sample opening. The gloss scale 
is calibrated by setting the scale at the assigned value 
for a standard plate of black glass. The usual bal- 
ance condition of zero galvanometer deflection is ob- 
tained by adjustment of the screw shutter, when the 
black glass is in place. The sample is then placed 
over the sample opening and balance is obtained by 
adjustment of the gloss scale from which the value of 
specular gloss is read. 


Spectral Characteristics of the Instrument 


The source of light is a 200-watt 120-volt medium 
prefocused base projection lamp. The average life 
of the lamp at this voltage is 50 hours. The color 
temperature of this lamp was assumed to be that giv- 
en by the average data quoted by the Nela Park En- 
gineering Department of the General Electric Co.* 
As was mentioned in Instrumentation Studies XX, 


Part I, Section IV, it is important that the spectral 
energy distribution of the light source be constant for 
an instrument of this type. The spectral energy dis- 
tribution depends upon the operating voltage and the 
number of hours of operation of the lamp. Table I 


presents data on the reflectances of assorted colored 


papers for operating voltages of 110 and 118 volts. 

TABLE I.—DEPENDENCE OF_ REFLECTIVITY 
CENT) UPON LAMP VOLTAGE. 
Amber Filter 


i10V 118 110V 118V 

De | 35.3 . , 57.0 

P 67.3 : i ; 32.4 
77.0 ; J 

41.4 


7. 
5. 
1. 


(IN PER 


Green Filter 


110V 


Blue Filter 


2. 
7 
3. 
0. 


It will be noted that for the range of ordinary line 
voltage fluctuations the differences in most, but not 
all, cases are small. 

Data are given in Table II which show the reflec- 
tivities of a series of papers at intervals during the 
life of one lamp. The changes in reflectivity may be 
attributed to the changes in the spectral distribution 
of the energy emitted by the lamp, operated at con- 
stant voltage, which occur during the normal operat- 
ing life of the lamp. The samples fall into two 
groups. The first group (numbers 1 through 10) 
represents the range of ‘‘white” papers. The second 


*At 110 volts, the voltage used throughout most of the work re- 
i K 


ported here, the color temperature is approximately 2950 deg. 


group includes samples of various colors which were 
chosen so that their spectral reflectivity curves had 
steep slopes for the spectral range transmitted by at 
least one of the three filters. This choice of samples 
was made in order to estimate the maximum change 
in reflectivity which might be expected to occur due 
to the change in the spectral energy distribution. It 
is seen from the data of Table II that the maximum 
change in the reflectivity, apparently due to aging of 
the 200-watt lamp, was 0.6 per cent. On the average, 
the reflectivities were constant to within 0.1 per cent 
for a given lamp for observations taken over a 50- 
hour period of continuous operation at 110 volts. It 
is to be noted that the first 200-watt lamp used in 
obtaining the data in Table II had already been op- 
erated for several hours previous to the time at 
which these measurements were started. In order 
to study the possibility that the change in the reflec- 
tivity might be greatest during the period of the first 
few hours of operation of the lamp, a new 200-watt 
lamp was installed and readings were taken ; the data 
are included in Table I], Column D. The same con- 
stancy of reflectivity as a function of lamp life was 
observed for this new lamp. 

It is stated in the manufacturer’s literature that 
any 200, 500, or 700-watt lamp of the prefocused 
type may be used, depending on the sensitivity re- 
quirements of a given problem. One immediatel 
wonders whether the relative spectral energy distri- 
butions of these lamps are sufficiently similar to make 
reflectance readings independent of lamp rating. 
Table II includes reflectivity data obtained on the 
same samples for three different projection lamps. 


All of these lamps were operated at 110 volts. The 
data obtained with the new 200-watt and 500-watt 
(Columns D and E) indicate differences in reflectiv- 
ity as large as 0.5 per cent. This difference obtains 
for samples 40 and 41, whose reflectivity curves have 
large slopes in the region transmitted by the amber 
filter. The maximum differences observed for the 
“white” papers are about 0.3 per cent. It is interest- 
ing to note that all of the differences indicate that the 
color temperature of the 500-watt lamp is higher than 
that of the 200-watt lamps. These differences are 
consistent with the fact that the average color tem- 
peratures of the 200 and 500-watt are, respectively, 
2950°K and 3100°K. 

It must be emphasized that these data indicate that 
extreme care must be used in the replacement of the 
lamp where reflectance measurements are to be em- 
ployed in the specification of color. 

The spectral response of the combination of photo- 
cell, filters, and light source used in the instrument 


TABLE II.—DEPENDENCE OF REFLECTIVITY (IN PER CENT) UPON AGE AND POWER OF LAMP 


Column A original reading (200-watt lamp several hours old). 
Column B reading with same lamp 17 hours later. 

Column C reading with same lamp 41 hours later. 

Column D reading with new 200-watt lamp. 

Column E reading with new 500-watt lamp. 
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is shown by the solid curves of Fig. 2. The data rep- 
resented by these curves were obtained by calculating, 
at suitable wave length intervals, the product of the 
relative spectral intensity distribution of the lamp 
(color temperature assumed to be 2950°K), the spec- 
tral transmittance of the individual filters (obtained 
with the new model of the General Electric Record- 
ing Spectrophotometer), and the measured spectral 
response of the photocell. The extent to which agree- 
ment may be expected between the reflectances meas- 
ured with an instrument using such broadly trans- 
mitting filters and the monochromatic reflectances 
measured at the effective wave lengths of the filters 
has been discussed.* The actual deviations between 
instrument readings and the monochromatic reflect- 
ances at the appropriate effective wave lengths were 
presented and discussed for the case of a particular 
instrument of this general type in Instrumentation 
Studies XX, Part II. Similar deviations are to be 
expected in the case of the Hunter Multi-purpose Re- 
flectometer. Comparison with the dashed curves, 
which are ideal for the I.C.I. standard observer and 
illuminant C, shows that the response for the amber 
filter agrees with the corresponding ideal curve fair- 
ly well, while the agreement for the green filter is 
very poor, and the agreement for the blue filter is 
fair. 

It has been pointed out* that photoelectric reflectom- 
eters may harbor sources of error in the infrared 
sensitivity of their photocells. The errors due to the 
infrared response of the photocells arise from the in- 
frared light which is emitted by the light source and 
which may be passed by the optical system and re- 
flected by the sample to the photocell, and from the 
infrared fluorescence which may be excited by the 
visible light incident on the sample. The errors due 


«Instrumentation Studies. XX, Part I, Section IV. 
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to the infrared response of the Hunter instrument 
were estimated in the following manner: 

The photocell was racked to a position about 12 
centimeters from the sample opening. An auxiliary 
galvanometer was connected to the photometric pho- 
tocell and photocurrents were observed for several 
substances when each of the three filters were suc- 
cessively rotated into position in the beam of light. 
The readings were then repeated with a No. 88 Wrat- 
ten filter placed immediately before the face of the 
photocell. The transmittance of the No. 88 filter is: 
less than 0.1 per cent at 680 millimicrons; about 5 
per cent at 700 millimicrons ; about 50 per cent at 730 
millimicrons ; and steadily increasing at 900 millimi- 
crons. The ratio of the photocurrent with the No, 88 
filter in place to the photocurrent without the filter is 
the minimum fraction of the response of the instru- 
ment which is due to infrared light. The value is a 
minimum because the No. 88 filter does not transmit 
100 per cent of the infrared light incident on it. Table 
III lists the fraction for four substances. The data 
show the error due to the infrared response of the 
instrument to vary between a negligible amount and 
4 per cent of the instrument reading. Independent 
observations showed that samples 34 and 41 exhibited 
infrared fluorescence. It is probable, therefore, that 
the larger errors found for those samples when the 
green filter was used are due to such fluorescence. It 
is noteworthy that the blue reflectances obtained with 
the instrument suffer from much smaller errors due 
to infrared response than do the blue reflectances ob- 
tained with many other instruments employing block- 
ing-layer photocells. 

TABLE III—FRACTION OF THE PHOTOCURRENT WHICH 


IS DUE TO INFRARED LIGHT TRANSMITTED BY THE 
NO. 88 WRATTEN FILTER 


Amber Filter 
0.0056 
0.0047 
0.0094 
0.0069 


Green Filter Blue Filter 
0.0063 0.004 
0.0059 0.0024 
0.0400 0.009 
0.0258 0.0017 


Sample 
Magnesium Carbonate 
Carrara Glass 


Geometrical Features of the Instrument 


The geometry of the optical system of the Hunter 
Reflectometer is classified as G-1 under the general 
classification of Part I. An approximately parallel 
beam of light illuminates the sample at an angle of 
incidence of 45 degrees. The photocell views an ap- 
proximately parallel beam of light reflected normally 
from the surface of the sample. 

The incident beam of light is collimated by a simple 
lens placed 5 inches from the center of the sample 
opening; at this point, the solid angle subtended by 
the lens is 0.09 steradian. The‘incident beam is 
only approximately parallel because of the somewhat 
extended source (the filament of the lamp was con- 
centrated but presented a finite area), and because of 
the aberrations of the lens. 

The photometric photocell views an approximately 
parallel beam of light reflected normally from the 
surface of the sample. The solid angle subtended by 
the photocell at the center of the sample opening va- 
ries from 0.195 steradian when the photocell is at 
the point of nearest approach to the sample (reflect- 
ance of 8.5 per cent) to 0.015 steradian when the 
photocell is farthest from the sample (reflectance of 
100 per cent). It will be seen in the following sec- 
tion that it is upon this variability of the solid angle 
of viewing that the system of photometry is based. 

In common with all instruments employing uni- 
directional light beams of illuminating, and viewing 
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the reflectances measured with the Hunter instrument 
depend upon the orientation of the sample with re- 
spect to the plane of incidence. Table IV lists the 
green reflectivities of a number of samples when the 
machine directions were parallel and perpendicular 
to the plane of incidence. 

The instructions for using the instrument right- 
fully emphasize the need for care in placing samples 
over the sample opening in order to eliminate buck- 
ling of the surface. The error in the observed re- 
flectance arising from such buckling corresponds ap- 
proximately to the reflectance difference along a 
length of the reflectance scale equivalent to the de- 
formation of the sample. Similar errors occur if 
thick, easily compressible samples, or samples of ex- 
tremely rough surface, are used. 

The manufacturing tolerances of the prefocused 
projection lamps used in the instrument are so small 
that a lamp may be replaced (with no focus adjust- 
ment) without introducing reflectance errors greater 
than 0.1 per cent. This estimate is based on the ob- 
servation that a maximum difference of only 0.1 per 
cent was observed when a white, matte-surfaced 
paper was measured against a white Carrara Glass 
standard with the greatest possible focus adjustment 
TABLE IV.—DEPENDENCE OF GREEN REFLECTIVITY (IN 

PER CENT) ON SAMPLE ORIENTATION 


Column A: Machine direction parallel to plane of incidence. 
Column B: Machine direction perpendicular to plane of incidence. 
A 


74.6 
76.4 
77.7 
70.6 
76.2 
64.4 
69.6 
44.0 
43.9 
63.2 
46.6 
48.2 
14.7 


of each of two lamps. In view of the large irradia- 
tion effect of the Carrara glass, these observations 
constitute a sensitive test for errors due to focus ad- 
justments. 

The illuminated area of the sample is roughly 
elliptical in shape. It has a horizontal axis of 2.5 
inches, a vertical axis of 1.5 inches, and an area of 
about 3 square inches. This relatively large area 
of illumination is a desirable feature in view of the 
local variations in the reflectance of most paper sam- 
ples. 


ERROR IN PER CENT 


30 60 
HUNTER REFLECTANCE 
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Percentage Error in Scale Rooting. Due to Light Sey Reflected 
from the Walls of the Facer noma as a Function o the Scale 
Reading. 
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It was found that the reflectance scale was in error 
due to light specularly reflected from the walls of the 
housing in which the photometric photocell traveled. 
The internal surfaces of the housing were covered 
with a dull black paint, but the reflectance of the paint 
was not sufficiently low to prevent specularly reflected 
light from reaching the photocell and causing the ob- 
served sample reflectances to be erroneously low by 
amounts varying from zero to 3.5 per cent of the re- 
flectance, depending on the position of the photocell, 
ie., depending on the refiectance of the sample. The 
error was measured by covering the offending walls 
of the housing with a black felted paper which had a 
negligible specular reflectance and then observing the 
reflectances of the samples previously described in 
Table II. The differences between the reflectances 
obtained with the original wall condition and those 
obtained with the specularly reflected light removed 
were used to calculate the percentage error at various 
points on the reflectance scale. The percentage errors 
are plotted in Fig. 3 as a function of the apparent 
reflectance. 


Photometrical Features of the Instrument 


As has been suggested in earlier sections of this 
report, the basis of the photometric device of the in- 
strument is the inverse square law of intensity varia- 
tion. A review of the operation of the instrument will 
make clear the application of this law. Assume the 
intensity of the lamp to be constant. The standard 
(of known reflectance) is put into place over the 
sample opening, the reflectance scale is set at the pre- 
scribed reflectance of the standard (1.e., the photo- 
metric photocell is moved to a specified distance from 
the sample opening) and the galvanometer deflection 
is brought to zero value by adjustment of the screw 
shutter which controls the amount of light striking 
the compensating photocell. Zero deflection of the 
galvanometer signifies equality of the photocurrents 
from the photometric and compensating photocells. 
The reflectance standard is removed and the sam- 
ple is placed over the opening. The resulting deflec- 
tion of the galvanometer indicates that the photo- 
currents from the two cells are no longer equal be- 
cause the intensity of the light striking the photo- 
metric cell is now greater or less than it was when 
the standard was over the sample opening, due to 
the difference in reflectance of sample and standard. 
The photometric cell is then racked backward or for- 
ward until the two photocurrents are again equal, as 
indicated by zero deflection of the galvanometer. The 
following equations show how the reflectance of the 
sample is related to the photometric photocell posi- 
tions for standard and sample, in which 

fo is the current in the photometric cell when the standard 
is in place, 

te is the current in tae photometric cell when the sample is 
in place. 

E is the spectral intensity distribution of the light falling on 
the sample opening, assumed constant with time. 

S is the spectral response of the photometric cell. 

T is the spectral transmittance of the particular filter in use, 

Ro (=100) is the spectral reflectance (in per cent) of 
magnesium oxide for the arbitrarily chosen position of the 
photometric cell. 

Rs is the spectral reflectance (in per cent) of sample for the 
standard geometry of viewing (as measured by a poto- 
metric device which does not depend on variable geome- 
try)- 
is a geometrical constant of the apparatus. 

(=1) is a geometrical factor expressing the ratio of the 
light flux to the cell when it is in the arbitrarily chosen 
position for magnesium oxide to that when it is in a 
standard position. (The standard position here is the 
position for magnesium oxide). 

is the eg are geometrical factor giving the ratio 
of the light to the cell when it is in position for the 


isthe to that when it is in the standard position. 
is the wave length of the light. 
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The balanced condition of photocurrents obtained in 
the operation of the instrument means (since we as- 
sume the current in the compensating cell to be con- 
stant) that 


fo = te. (2) 


Combining equations (1) and (2) and solving for 
$o/ds, there results 


700 
400 ¢ _R 


—— =— =— (3) 


700 de 100 
ERoTS dx 
400 


where F is the reflectance (in per cent) of the sample 
compared to that of the magnesium oxide for the 
light transmitted by the particular filter which may be 
in use®, The simplest case from the theoretical point 
of view is that in which the dimensions of the illumi- 
nated area of the sample are negligible as compared 
with the distance from sample to photometric cell. 
In that situation, the inverse square law of intensity 
variation applies and the geometrical factor ¢po is 
A/d® de 


= — (=1), 
A/d® dé 





go = 


where A is the area of the face of the photocell and 
dy is the distance between sample opening and photo- 
cell when the magnesium oxide is the sample, i.e., the 
distance between the sample opening and the photo- 
cell when the photocell is in the standard position. 


The value of ¢, is 
Ald de? 


Oe: = - 


4/de® ds? 





The ratio of the two geometrical factors as it appears 
in equation (3) is then 


R d.? 
a. ; (4) 


100 os do? 


In spite of the fact that the illuminated area of the 
sample is too large to permit this simple relationship 
to hold accurately, it is interesting to see how the re- 
flectance scale of the instrument compares with that 
to be expected on the basis of this assumption. Equa- 
tion (4) may be reduced to more convenient form by 
multiplying by d®,, extracting the square root, multi- 
plying by —1 and adding d, to both sides of the 
equation. The following equation results: 


do — ds = do [1 — (R/100)**] = «. (5) 


Since d, is the distance between sample opening and 
photocell when magnesium oxide is in place, i.e., 





5 The purpose of the compensating photocell in the instrument is to 
balance out changes in lamp intensity. Compensation for changes in 
intensity due to voltage fluctuations at the lamp (entirely aside from 
the earlier consideration of changes in spectral intensity distribution) 
is a convenience, if not a necessity, in the practical use of any instru- 
ment of this type. 
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when the reflectance scale 1s set at 100, d, —d, = x 
is the distance between 100 per cent and the 
value R on the reflectance scale. Therefore, if 
[1 — (R/100)'/?] is plotted as a function of x, a 
straight line passing through the origin should result 
if the inverse square law is strictly valid. It will be 
noted that the slope of the straight line should be the 
reciprocal of dj. The solid circles of Fig. 4 result 
from such a plot. The solid curve is in accordance 
with the inverse square law and the measured distance 
dy between the sample opening and the photocell 
when the latter is in the standard position (R = 100). 
Inspection of the points plotted from measurements 
upon the scale shows that the points corresponding to 
reflectances between 100 and about 38 per cent fall 
upon a straight line, but the slope of this line yields 
a value for d, considerably in excess of that actually 
measured (the former is calculated to be 35.8 centi- 
meters, while the latter was found to be about 33.5 
centimeters). Curiously, the points corresponding 
to reflectances between 38 per cent and the bottom of 
the scale (8.5 per cent) fall upon a different straight 
line, and this line has a slope which yields a value of 
d, fairly close to that actually measured. The photom- 
eter scale deviates from that of the simple law 
over its whole extent (it should agree with this law 
for at least the higher reflectances, i.e., when the 
photocell is far removed from the sample opening) 
and the nature of the deviations are incomprehensible ; 
measurements upon the scale indicate two distinctly 
different values of d,, an obviously impossible situa- 
tion. It will be readily understood that the devia- 
tions of the solid circles from the ideal line mean 
that instrumental readings of reflectance are high. 


As a check on the applicability of the inverse square 
law to the lower part of the reflectance scale, the fol- 
lowing measurements were made: A Photox cell was 
mounted just in front of the photometric cell and was 
connected to a galvanometer. A magnesium car- 
bonate block was put over the sample opening, and the 
galvanometer deflections were observed as a function 
of the measured distance of the cell surface from the 
sample opening. Independent observations showed 
the response of photocell-galvanometer combination 
to be a linear function of the light flux to the photo- 
cell. The observed photocurrents were used to calcu- 
late apparent reflectances corresponding to the various 
photocell positions by means of the following equa- 
tions : 

R light flux in standard position fo 





is light flux in given position i 


where F and i are the apparent reflectance and photo- 
current, respectively, corresponding to a photocell 
position at a distance x from the standard position, 
Ro (= 100 per cent) and i, are the reflectance and 
photocurrent, respectively, corresponding to the stan- 
dard position. The reflectances so calculated were 
substituted in equation (5) and the quantity 
1—(R/100)?/* again plotted as a function of «. 
The resulting curve is the straight dashed line in 
Fig. 4. The fact that this plot is a straight line in- 
dicates that the proper reflectance scale for the in- 
strument should be one derived from a direct ap- 
plication of the inverse square law. (The larger 
slope of the dashed curve is due to the smaller value 
of d, involved in the auxiliary measurements), 

An attempt was made to bring out this inaccuracy 
of the reflectance scale by examining the internal 








December 22, 1938 


consistency of the scale. This was studied by ob- 
serving the reflectances of several samples relative 
to an arbitrary standard to which arbitrary re- 
flectance values were assigned. For example, the 
standard was assigned the value of 100 per cent and 
the reflectance of a sample was determined; the 
standard was then assigned the value of 90 per cent 
and the reflectance of the sample was again deter- 
mined; and so on for other assigned values of the 
standard reflectance. If the scale of the instrument 
were internally consistent, the ratio of the observed 
reflectance of the sample to the assigned reflectance 
of the standard should be constant. Table V pre- 
sents the results of the internal consistency test with 
three pairs of samples and arbitrary standards. It 
will be noted that the scale of the instrument is in- 
ternally consistent down to reflectances of 35 per cent 


but that at 22.5 per cent and below it is not internally 


consistent. If the reflectance ratio of 0.225, which 
was found for sample 96 when the standard was as- 
signed the value 100 per cent, is used to calculate 
the sample reflectance corresponding to an assigned 
value of 29.6 per cent for the standard, a sample re- 
flectance of 6.7 per cent is found in lieu of the ob- 
served value of 9.8 per cent, an error of 31.6 per cent 
of the observed value. Errors in these internal con- 
sistency measurements due to non-Lambertian dis- 
tribution of the intensity of the light reflected by the 
standard and samples must be very much smaller than 
the observed inconsistencies. 


TABLE V.—DATA ON INTERNAL CONSISTENCY OF THE 
REFLECTANCE SCALE 


Re is the reflectance value assigned to the standard 

Rz is the corresponding reflectance of the sample 

Lis the ratio of the observed reflectance of the sample to the assigned 
reflectance of the standard 


A 
Sample 102 
Standard— 


B 
Sample 10 
Carrara glass 


104 
Standard—Sample 102 Standard—Somnpie 44 


R; L(=Rs/ a) Ra R; L(=R;/Ra) Ra 
57.3 0.573 . . 22.5 
$1.4 0.572 A le 20.6 
45.9 0.574 
40.0 0.572 
34.4 0.573 


Sample °o 


Test of Photometric Scale 


Rs L(=Rs/Ra)} 
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scale is internally consistent over the range between 
100 per cent and about 35 per cent, this internal con- 
sistency should not be taken to mean that the scale is 
correct over this range. Internal consistency is a 
necessary, but not sufficient, condition that a scale be 
accurate. There are, in fact, a number of types of 
error distribution functions which are of such a na- 
ture that good internal consistency is obtained, even 
when the errors are very appreciable. As will be 
shown presently, it is probable that the nature of the 
errors in the photometer scale under consideration is 
such that the errors may be seriously great, and, at 
the same time, fair internal consistency can be ex- 
pected. Calling ideal reflectances R’ and the in- 
strumental reflectances by the usual symbol R, the 
equation of the ideal curve of Fig. 4 is 


[1 — (R’/100)”2] = 0.0299 x , 


while that fitting the instrumental scale points be- 
tween 100 and 40 per cent is 


{1 — (R/100)1/?7] = 0.0279 x. 


From these equations, simple quadratic equations 
have been obtained relating R and R’. Using these 
equations, and starting with assumed correct values 
for R’, and R’,;, values for L have been calculated. 
Table VI presents these values, and, in addition, theo- 
retical errors for several reflectances. 

TABLE VI.—CALCULATED VALUES SHOWING THAT GOOD 


INTERNAL CONSISTENCY MAY OBTAIN EVEN WHEN 
ERRORS ARE LARGE 


Rs L (=Rs/Ra) 


In spite of a spread of errors from zero (at 100 
per cent) to 2.9 per cent reflectance (at 42 per cent), 
the calculated instrumental L is found to be nearly 
constant; while the errors in reflectance varied from 
zero to 7 per cent, L changed by only 0.7 per cent. 
Similar calculations involving low reflectances and 
values of L comparable with those of columns B and 
C of Table V showed that one could expect good in- 
ternal consistency even in the lower part of the re- 
flectance scale; the fact that this good general con- 
sistency is not obtained in the lower part of the scale 
must be interpreted to mean that the errors at low 
reflectances are greater than Fig. 4 indicates. The 
theoretical errors, 1.7 at 70 per cent, 2.2 at 60, and 
about 3 at 40 per cent, are borne out by the data of 
Table VII, in which Hunter Reflectometer and spec- 
trophotometric tristimulus values are given. Par- 
ticular attention is called to comparison of the 
tristimulus X values, because reflectances obtained 
with the amber filter should theoretically be least sub- 
ject to spectral errors (see Fig. 2); allowance must 
be made, however, for the fact that the Hunter Re- 
flectometer X values are affected by errors (spectral) 
in the blue reflectances—where the Z tristimulus 
value is spuriously high, the error in X will tend to 
be unusually large, and vice versa. 

Calculations were carried out on the basis of a 
more general photometric formula® which takes ac- 
count of the finite illuminated area of the sample and 
of the finite area of the photocell, but the theoretical 
scale so calculated did not fit the instrumental scale 


®Walsh, J. W. T. Photometry. 
Ltd., 1926, ‘p. 99-107. 8 ; 
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any better than did the theoretical scale calculated 
on the basis of the simple inverse square law. 

The conclusion to be drawn from these several 
tests is that the reflectance scale of the instrument is 
in error over the whole range of reflectances. 

It should be mentioned that the manufacturer has 
provided space in the instruction sheets for recording 
data from which a correction curve for the observed 
reflectances could be drawn. As such data were not 
supplied with the instrument it was assumed that the 
reilectance scale was considered to be accurate by the 
manufacturer. An instrument satisfactory for rou- 
tine use must have a scale sufficiently accurate not to 
require a correction curve, since the use of such a 
curve involves an appreciable expenditure of time. 


The Specification of Color 


That the manufacturer is aware of the difficulties 
involved in the specification of color on the basis of 
measurements made with a three-filter instrument is 
indicated by his statement that the present instrument 
is only an approximation to the ideal colorimeter from 
which the tristimulus values of the I.C.I. system of 
specification might be read directly, but that attention 
is being directed to the development of filters and 
photocells which will better fit the requirements of a 
true colorimeter. 

A system of color description is recommended 
which involves algebraic combinations of the amber 
(A), green (G), and blue (B) reflectances measured 
with the instrument. A coordinate system is sug- 
gested in which are plotted the values of (G-A)/G as 
a function of the values of (G-B)/G. Since this 
system of color specification is not generally accepted 
and since there are no quantitative relationships be- 
tween hue and purity differences and differences in 
these recommended ratios, it seemed that the only 
satisfactory way of evaluating the Hunter Reflectom- 
eter as a color-measuring instrument was to study 
the degree of its approximation to the ideal three- 
filter colorimeter. The reader is again referred to 
Instrumentation Studies XX, Part I, Sections VI and 
VIL. 

The conditions under which the instrument read- 
ings directly yield tristimulus values are given by the 
following equations: 

EU = CoE'ToS 
EV = CoE’T,S 
EW = CoE’ToS 

E is the spectral intensity distribution of the 
illuminant under which the sample is examined visu- 
ally. 

U, V, and W are the spectral tristimulus distribu- 
tion functions. 


Ca, Cg, and C» are constants. 


E’ is the spectral intensity distribution of the light 
source of the instrument. 

Ta, Ty, and T, are the spectral transmittances of 
the amber, green, and blue filters of the instrument 
respectively. 

_ S is the spectral response of the photocell in the 
instrument. 

It is evident from these equations that a given 
combination of lamp, filters, and photocell will yield 
tristimulus values for only a single illuminant’. These 
conditions have been used in designing this instru- 
ment, and from what information is available, it is 
judged that E in the above equations is the spectral 
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intensity distribution of I.C.I. illuminant C. It was 
mentioned earlier in this report that the spectral in- 
tensity distribution of the lamp in the instrument 
(E’) is that of tungsten at a color temperature of 
2950°K. The spectral response of the instrument 
for each filter was presented earlier in the solid curves 
of Fig. 2. The dashed curves of the same figure 
show the corresponding spectral visual response for 
illuminant C. 


The amber, green, and blue reflectivities of a num- 
ber of “white” and colored papers were obtained with 
the Hunter instrument. The instrument readings 
were converted into apparent tristimulus values by 
means of the following equations which have already 
been discussed*, 

X = Xo(aAd + bB), 

Y = ¥oG, and 

Z= 28 
where -1, G, and B are the amber, green, and blue 
instrument readings; a and b are constants having 
the values 0.7994 and 0.2006, respectively, for il- 
luminant C and for magnesium carbonate as the re- 
flectance standard. 


The real tristimulus values, i.e., the values which 
would be obtained by an ideal colorimeter, were ob- 
tained by indirect colorimetry®. The spectral re- 
flectivity curves of the samples were obtained with 
the first model of the General Electric Recording 
Spectrophotometer, which was carefully calibrated. 
Tristimulus values were calculated from those curves 
for illuminant C by the selected ordinate method, using 
thirty ordinates®. The dominant wave lengths and 
excitation purities of the samples were determined 
from chromaticity diagrams. Table VII presents 
the tristimulus values, trichromatic coefficients, wave 
lengths, and excitation purities as obtained from the 
Hunter Reflectometer readings and as calculated for 
the ideal instrument. 


The seriousness of the differences between the 
trichromatic coefficients obtained with the Hunter 
Reflectometer and those obtained by indirect color- 
imetry can be decided upon only after some criterion 
of proper agreement has been set up. At present, 
the choice of such a criterion must be arbitrary. It 
seems reasonable to make a minimum demand that 
an instrument differentiate between colors at least as 
well as do average color matchers’®. The real arbi- 
trariness of this choice of criterion appears when one 
attempts to set tolerances for the trichromatic coef- 
ficients. 

The least perceptible difference in ¢hromaticity is 
not constant but is a function of the chromaticity." 
From Judd’s paper*’ the average tolerance through 
the chromaticity range of the papers here examined 
is about 0.0005. This value is the least perceptible 


A pees which has not been emphasized in the literature on 
patti tric colorimeters is that of matching the filter transmittances 
and photocell response directly to the tristimulus distribution curves, 


i.e., demanding that U/ 
V 


Then the tristimulus values for any illuminant could be obtained 
by using the desired illuminant in the instrument. 

* Instrumentation Studies. XX. Part I, Section VII. 

® Hardy, A. C. Handbook of Colorimetry. Cambridge, Tecnology 
Press, 1936. 

4A more useful instrument would be one which differentiates be- 
tween colors considerably better than do the best color matchers. Such 
an instrument could be used for standardization purposes. 

11 Judd, D. B. Estimation of Chromaticity Differences and Nearest 


Color Temperature on the Standard 1931 I.C.I. Colorimetric Coordinate 
System. J. Optical Soc. Am. 26: 421-26 (1936). 
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difference in chromaticity under the best conditions 
of laboratory observation. The differences in the 
trichromatic coefficients listed in Table VII are all 
greater than Judd’s value. In private correspondence, 
Judd has suggested that chromaticity sensibility for 
paper might better be the average of the values given 
in one of his earlier papers’, viz., 0.002. The values 
listed in Table VII for “white” samples 1, 3, and 7 
fall within this tolerance. Nutting’® gives spectro- 
photometric data on a number of pairs of commercial 
matches of cotton and woolen fabrics. The aver- 
age difference in the trichromatic coefficients which 
he lists is 0.004. The values listed in Table VII for 
samples 1 to 5 and 7 to 16 fall within this tolerance. 
The differences between the instrumental trichromatic 
coefficients and the calculated ones are greater than 
any one of these three suggested tolerances for all 
the colored samples. 


Sample 22 was found to show a marked visible 
fluorescence, a fact which would account for the par- 
ticularly large discrepancy found for that sample. 
Some of the other samples may have fluoresced to a 
smaller extent. It is futile to attempt to account for 
individual discrepancies in the instrument readings, 
since they may be due to any one or all of the po- 
tential sources of trouble which have already been 
discussed. Without question, however, large con- 
tributions to the observed errors come from the previ- 
ously discussed photometric errors. In the case of 
the colored samples the errors are both spectral and 
photometric. For white samples, where all three re- 


flectances are of the same order, the spectral errors 
are relatively small as compared with the photometric 
errors; since the photometric errors are present in 


roughly the same order in all three reflectance read- 
ings, large errors in trichromatic coefficients are not 
expected in white or neutral samples, but large errors 
are to be expected in the tristimulus values. For ex- 


13 Judd, D. B. Chromaticity Sensibility to Stimulus Differences. J. 
Optical Soc. Am. 22: 72-108, especially Table 3, p. 88 (1932). 


% Nutting, R.D. Color Tolerance: Its Measurement and Specification 
for Dyed Textiles. Textile Research 6: 104-114 (1935-36). 


TABLE_ VII.—TRISTIMUTUS VATITES, 


ample, the Y value or visual efficiency (an important 
quantity) is subject to serious error, as evidenced by 
the data of Table VII. 

Aside from the question of accuracy of the color 
specification obtained with the instrument, it is in- 
teresting to note that a considerable range of real 
colors lie outside the range of the instrument because 
of the restriction of the reflectance scale to re- 
flectances greater than 8.5 per cent. The fact that 
the instrument is reasonably accurate for only high 
reflectances effects a still more drastic limitation on 
the range of colors which may be specified with the 
instrument. These points and the errors due to in- 
accurate fitting of the instrument response to the 
ideal response are discussed in a later section on 
“Chromaticity Limitations of Three-filter Photoelec- 
tric Colorimeters.” 


The Measurement of “Brightness” 


The “brightness” of a sample means one of two 
things, either the visual efficiency of the sample ac- 
cording to the standard I.C.I. observer (consult the 
division on luminosity, Part I, Section VI), or “grad- 
ing brightness” as measured on a calibrated General 
Electric Reflection Meter using the No. 1 filter. 

The columns of Y tristimulus values in Table VII 
give the visual efficiencies as measured on the Hunter 
instrument and as calculated from spectrophotometric 
data. In considering the differences between the 
two sets of values it should be borne in mind that 
the least visually perceptible difference in visual ef- 
ficiency lies between 1.5 and 2 per cent of the visual 
efficiency in question, while in technical work a pre- 
cision of 0.5 per cent or less is often required. The 
differences are understandable in view of the differ- 
ences between the green response of the instrument 
and the ideal response, as shown in Fig. 2, and the 
errors of the photometer scale. 

Values of the “grading brightness” of a number 
of “white” and colored papers were obtained on the 
General Electric Reflection Meter using the No. 1 
filter, and the blue reflectances of the same samples 


TRICHROMATIC COEFFICIENTS, DOMINANT WAVE LENGTHS, AND EXCITA- 


TION PURITIES AS OBTAINED WITH THE HUNTER MULTI-PURPOSE REFLECTOMETER AND AS CALCULATED BY 


INDIRECT COLORIMETRY (SPECTROPHOTOMETRY) 
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*It should be remembered that the Y tristimulus values are also the visual efficiencies.’ 


The letter “‘c’’ which precedes some of the values of dominant wave length means that tie sample was purple and the recorded dominant 
wave length is that of the complementary color.’ 
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were obtained with the Hunter instrument. Fig. 5 
shows the differences between the values of grading 
brightness and the Hunter blue reflectances as a func- 
tion of the Hunter scale reading. The open circles 
were obtained for “white” papers, while the solid 
circles were obtained for colored papers. The dif- 
ferences are greatest for the colored samples but even 
for the white papers there are differences which would 
be of importance in the grading of papers. In sev- 
eral cases compensating errors resulted in good agree- 
ment. The previously discussed errors of the photom- 
eter scale (which cause observed reflectances to be 
high) are partially or wholly compensated by dif- 
ferences of a spectral nature. The effective wave 
length of the blue response of the Hunter Reflectom- 
eter is shorter than that of the G. E. Reflection 
Meter using the No. 1 filter (the latter being 458 
millimicrons). It is almost an invariable rule that 
the spectral reflectance curves of “white” papers ex- 
hibit a positive slope in the wave length range 400- 
500 millimicrons and, further, exhibit curvature in 
this region with the slope decreasing with increasing 
wave length. In view of this, the spectral difference 
tends to cause the Hunter blue reflectances to be 
smaller than the corresponding brightness values, and 
this tendency occasionally compensates the photo- 
metric error. If the photometric scale were correct- 
ed, the agreement which is now observed in several 
cases would be lacking. It must also be pointed 
out that, if the spectral transmission of the blue filter 
is to be improved to be more in accord with the 
theoretical requirements (for the Z tristimulus evalu- 
ation), the effective wave length would be still short- 
er, and the differences between grading brightness 


and Hunter blue reflectances would be appreciably 


increased. In short, the conditions that an instru- 
ment measure both grading brightness and Z tri- 
stimulus values are mutually incompatible. 


The Measurement of Opacity 


Contrast ratio may be measured with any reflection 
meter by taking the ratio of the reflectance of the 
sample backed by a completely absorbing:surface to 
the reflectance of the sample backed by some standard 
reflecting surface. The values obtained are a func- 
tion of the spectral, geometrical, and photometrical 
features of the particular instrument, as well as of 
the choice of standard reflecting surface. Formulas 


HUNTER BLUE REFLECTANCE 
Fic. 5. 
Difference Between Grading Brightness and Hunter Blue Reflectance 


as a Function of the Blue Reflectance. Solid Circles Represent Colored 
Papers and Open Circles Represent “White’’ Papers. 
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HUNTER SPECULAR GLOSS 


25 50 15 
B. ANDL. GLOSS 
Fic. 6. 


Correlation Between Specular Gloss Measured with the Hunter Re- 
flectometer and the Bausch & Lomb Glossmeter. 


are available for converting values obtained with one 
backing surface to those which would be obtained 
with the same instrument using another backing sur- 
face", 

Table VIII lists the contrast ratios, C.ss, obtained 
with the Hunter Reflectometer (using the green filter 
and the enameled backing surface having a re- 
flectance of 88 per cent) and the contrast ratios, Cg, 
obtained with the Bausch and Lomb Opacimeter. 


TABLE VIII 


_ Hunter 
Contrast Ratio 


Bausch & Lomb 
: Contrast Ratio 
Sample 


MEWNKCODNAU Sw 


The Measurement of Gloss 


{t is well known that gloss values are markedly 
dependent on the characteristics of the particular in- 
strument used for their measurement. The rela- 
tionship between gloss readings on the Hunter in- 
strument and those of another typical photoelectric 
instrument is shown in Fig. 6, which presents the 
correlation between specular gloss values obtained 
with the Hunter Reflectometer and the gloss values 
obtained with the Bausch and Lomb Glossmeter. It 
should be recalled that the former values are for 
illumination at 45 degrees, and the latter for illumina- 
tion at 15 degrees with the plane of the sample. Since 
the gloss values are defined by the instrumental means 
for measuring them, it is meaningless to discuss the 
differences as errors; it may only be said that grading 
on the basis of gloss readings on one instrument will 
in some cases be quite different from that obtained 
through the use of an instrument employing a differ- 
ent geometry. The most important variable in the 
determination of specular gloss is the angle of in- 
cidence of the beam of light; the reader is referred to 
Reports 3, 4, and 9, or to Instrumentation Studies. 


V, VI, and VII". 


44 Judd, D. B. Optical Specification of Light-scattering Materials. J. 
Research Natl. Bur. Standards 19: 287-318 (1937). 

% Paper Trade Journal 101, No. 1: 42-45; No. 2: 42-44, 45-47. 
(Jan. 7, 14, 1937). 
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Chromaticity Limitations of Three-filter 
Photoelectric Colorimeters'® 


It is instructive to consider the colorimetric limita- 
tions of a three-filter photoelectric colorimeter whose 
reflectance scale has a lower limit other than zero, 
say 6 per cent. Reflectances lower than this could be 
measured by employing a low reflectance standard, 
but this means of obtaining low reflectances lacks di- 
rectness and necessitates keeping on hand standards 
of accurately known low reflectance. It is pertinent 
then to attempt to establish the colorimetric limita- 
tions of the instrument when the photometer scale is 
used directly. It will be shown that a considerable 
group of chromaticities lie outside the range of such 
an instrument. 

To establish approximate limits to the chromatic- 
ities which can be specified, we assume that one, two 
or all three of the reflectances A, G, B (obtained 
respectively with amber, green and blue filters) fall 
below 6 per cent. The outermost limits of instru- 
mentally determined points on the chromaticity dia- 
gram may be established in the following way. The 
instrumental tristimulus values are written 


X = m (aA + bB), 
Y = G, 
Z = a8, 
where m, a, b, and m are suitably chosen coefficients. Eliminating, in 


turn, 4, G, and B, and replacing the tristimulus values X, Y and Z 
by the trichromatic coefficients z, y, and s, we have the three equations, 
A_ variable, G 
G and B constant y= ——— (1 — «£) 

G + nB 

m(aAd +- bB) 
Sulaldcnbdlbe eiicnsaa (i 
m(aA -+- bB) + nB 

(n + mb) G bm 

- (* — ———-) 

m(naA — bG) n -- mb 


or, putting in the proper values, m = 0.98, mn = 1.18, a = 0.80 and 
b = 0.20, these equations become, 


A variable G 
G and B constant x 


G variable 
A and B constant r= i—_ 
B variable, 
A and G constant 9 = 


= - ——— (1 — #) 
G + 1.18B 

0.98(0.80A -+- 0.20B) 
0.98(0.80A + 0.20B) + 1.188 
B variable, 1.40G 
A and G constant a 
0.9444 — 0.20G 


G variable, 


A and B constant 1 — y) 


(* — 0.142) 


The first equation represents a family of straight 
lines passing through the point +=1, y=—0. The maxi- 
mum possible spread of these lines is obtained by 
placing G = 6 and B = 100, and G = 100 and B 
= 6. The second and third equations represent, re- 
spectively, families of straight lines passing through 
x =0,y = land x = 0.142, y= 0. The maximum 
possible spreads for the second and third families of 
lines are determined as above by assigning maximum 
and minimum values to the reflectances. In this 
way, the boundary A B C D E F G on the chromaticity 
diagram of Fig. 7 is determined. Chromaticities rep- 
resented by points outside this boundary, as, for ex- 
ample, points in the important region between C D E 
and the spectrum locus, can not be arrived at by 
direct measurement. 


_ Since the boundary A B C D E F G represents max- 
imum possible limits, there are innumerable chroma- 
ticities lying within this boundary which could not be 
obtained by direct measurement. In fixing the maxi- 
mum boundary we assumed that, while one reflect- 
ance was 6 per cent, the other constant reflectance 
was 100 per cent. Considering the family of lines 
for A variable and G and B constant, we have put 


— 


“A more complete discussion of this subject is given by Van den 
Akker in J. Optical Soc. Am. 27: 401-407 (Dec., 1935). 


G = 6, B = 100, and G = 100 and B = 6; needless 
to say, such combinations would probably never be 
realized in practice. To illustrate how the limiting 
boundary depends upon the choice of maximum re- 
flectance we consider all combinations in which A, G, 
or B are not greater than 30 per cent. We then estab- 


lish the boundary A’ B’ C’ VD’ E’ F’, which excludes 
all chromaticities not directly measurable when A, G, 
Many important 


and B are each below 30 per cent. 
colors are excluded. 

Again, not all chromaticities included in the 
boundary A’ B’ C’ D’ E’ F’ are directly measurable. 
There are many colors for which one or two of the 
reflectances will be lower than 6 per cent, with the 


third reflectance below 30 per cent; the points might 
fall within the boundary, yet the chromaticities could 
not be measured directly. 

It is interesting to go further and to examine the 
limitations of an instrument whose reflectance scale is 
not useful below a value of 40 per cent (because of 
insensitivity, inaccuracy in the photometric system, or 
some other reason). Assuming again that it is pos- 
sible to obtain adequately precise color specification 
by the use of only three filters (see below), only 
those chromaticities can be directly determined with 
accuracy where reflectances lie between about 40 and 
100 per cent. Using the equations given above for 
the computation of chromaticity limits, we find that 
the boundary A” B” C” D” E” F” excludes all chro- 
maticities which cannot be measured accurately, even 
when the amber, green, and blue filters are perfect. 
The locus of chromaticities having 40 per cent 
excitation purity is given by the dotted curve. Again, 
there will be many colors whose points lie within the 
boundary A” B” C” D” E” F” which could not be 
accurately measured because one or more of the three 
reflectances fall below 40 per cent. 


The above discussion aids in visualizing the serious 


Fic. 7. 


Colorimetric Limitations of a Three- 


Chromaticity Diagram Showin 
fiter Photoe colorimeter of Limited Scale. 


lectric 
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errors in color specification by an instrument whose 
spectral response is not properly fitted to the ideal re- 
sponse. If errors due to improper spectral transmis- 
sion of a filter, say, the green filter, could be isolated, 
it would be found that they could be represented by 
segments lying on straight lines which pass through 
the point = 0, y= 1. 

It remains to discuss briefly the fallacy of the no- 
tion that the blue filter can be made to function for 
both the Z values and the blue contribution to the X 
value. If the blue filter is correctly designed for 
measurement of Z, and, assuming the amber and 
green filters to be perfect, how good or bad is the 
approximation, X = m(aA + bB)? To be rigorously 
correct, the “B” in this equation should be obtained 
by use of a fourth filter, designed in accordance with 
the red excitation function from about 380 millimi- 
crons to about 505 millimicrons. Calling the blue re- 
flectance obtained with the correct fourth filter B,, 
we should have X = m(aA + bB,). The difference 
8B = B—B, then represents the error in B as it ap- 
pears in the equation X = m(aA + DB). It can be 
shown that the error in the trichromatic coefficient x 
is given by the equation 

«(1 — +) 6B 
is = —— 

A 

@=-+) B 


while the corresponding error in y is given by 
‘ ay 5B 
,=-—- CU 


A 
a@—+1) 2 
B 


The magnitude of 8B/B depends entirely upon the 
nature of the spectral reflectance curve over the re- 
gion 400 to 505 millimicrons. If the curve in this 


region is nearly flat, as is often the case, 8% and dy 
would be much smaller than the differences which are 
visually perceptible, and, for such cases, the approxi- 
mation would be a good one. For most but not all 
“whites” the approximation would be good. However, 
without knowledge of the spectral reflectance curve, 
one would not be able to estimate §B/B. There are 
important colors for which 8B/B would be 0.05 or 
larger. Assuming that 8B/B = 0.05, and that A/B = 
1, the error equation tells us that 54 = 0.0016 when 
x = 0.2. This difference at, say, y = 0.2, is very 
much larger than the difference corresponding to a 
visually perceptible difference under good conditions 
of observation. The error in many cases would be 
seriously great. Even for “white” papers the instru- 
mental error would occasionally be of the same order 
as the difference corresponding to a visually per- 
ceptible difference. In certain unusual cases, where 
the three-filter instrument might be used for measur- 
ing the tristimulus values of color filters or colored 
solutions, the errors in 8% might approach the enor- 
mous value (theoretically realizable), 8% = 0.05. 

It is impossible to set down a definite error for 
each point on the chromaticity diagram, because, as 
stated above, the error depends upon the shape of the 
spectral reflectance curve. For each point, the errors 
will vary from negative values through zero to posi- 
tive values, and, by similar reasoning, it does not 
follow that two colors constitute a color match when 
the tristimulus values obtained by a_three-filter 
photoelectric colorimeter are the same. This is em- 
phasized in view of the prevalent idea that a color 
match is indicated when the three reflectances ob- 
tained with red (or “amber”), green and blue filters 
are respectively the same for two samples. 


Review Of Paper Industry Literature 


Copies of United States Patents can be obtained from 
the United States Patent Office, Washington, D. C 
for 10 cents each. Send currency, not stamps. 


Raw Materials 


Studies on cellulose from Solidago serotina. 
Angelo Castiglioni. Warenkunde 1, no. 1:7-9 (1937) ; 
B.1.P.C. 8.353.—Experiments for preparing cellulose 
from the stalks of Solidago serotina, a snecies of 
goldenrod, are described. Caustic soda or equal parts 
of caustic soda and sodium sulfite were used as cook- 
ing agents. A completely bleachable fibrous pulp was 
only obtained in the first case; the mean yield of 
bleached material amounted to 35%.—C.J.W. 

The Sawing of Samples of Pine Trunks for 
Studying Branch Quality and the Value of Diff- 
erent Swedish Pine Species. Bertie Lindquist. 
Svensk Pappers-Tidn. 40, no. 22:555-6 (Nov. 30, 
1937) ; B.I.P.C. 8:360.—The quality of tree trunks 
with regard to branches is chiefly determined by the 
following five factors: species (with small or large 
crowns), development in early years of growth, di- 
mension of trunk, site quality, and type of stand.— 
C.J.W. 

Lignin 

Decomposition Products of Lignin. P. A. Bo- 
brov, L. I. Kelotova and V. A. Zamyatina. Compt. 
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rend. acad. sci. U. R. S. S. 18:33-38 (1938); C. A. 
32 :3955.—Pine wood fiber in an aqueous solution was 
treated in an autoclave for two hours at 180°. Most 
of the pentosans went into solution. The undissolved 
residue contained cellulose 60, lignin 39-40 and pen- 
tosans 1.5-2 per cent. Oxidation of the soluble ma- 
terial with hydrogen peroxide in neutral solution gave 
characteristic acids, which were soluble in water and 
insoluble in ether and other water-immiscible organic 
solvents. Oxidation of the insoluble residue gave only 
cellulose. Lignin went into solution completely. The 
barium salt mixture of the acids gave 30 per cent 
barium. Gluconic, mucic and xylonic acids were iden- 
tified. Gluconic acid made up 30 per cent of the total 
acid concentration.—C.].W. 


Alkaline Processes 


Studies on Mitsumata. VII. The consumption 
of caustic soda and the rate of removal of reducing 
sugar. Hisao Imai and Fukujiro Ishikawa. Research 
Bull. Govt. Printing Bureau, Tokyo 1937, no 4:11-14; 
C. A. 32:3609.—Two methods of pulping Mitsumata 
are employed in Japan, one under ordinary pressure 
at 95-8°C. and the other under pressure at higher 
temperatures. The former method is most widely 
used and the authors determined the consumption of 
sodium hydroxide (by electrometric titration) and the 
rate of removal of reducing sugar (by Bertrand’s 








method) when this procedure is employed. Digestions 
were made at 80°, 90° and 98°C. in all cases and at 
70°C. in two instances. Concentrations of 0.75, 1.00 
and 1.25 per cent were employed. Determinations of 
sodium hydroxide consumption and removal of reduc- 
ing sugars were made after 10, 30, 60, 120, 180, 240 
and 300 minutes, respectively. The consumption ot 
sodium hydroxide reaches 50 per cent or more within 
three minutes after cooking begins, then greatly de- 
creases in rate. The percentage of reagent consumed 
varies inversely as the concentration. Increase in the 
cooking temperature results in an increase of re- 
action rate. With a rise of 10° and approximately 
the same consumption of sodium hydroxide, the rate 
of removal of reducing sugars is tripled.—C.J.W. 
Method of Refining Tall Oil. Helmer L. 
Blengsli. U. S. pat. 2,111,259 (March 15, 1938).— 
Viscous sulphate soap mixture is heated with water 
for a considerable period while passing air there- 
through. The mixture is acidified to liberate crude tall 
oil, which is dissolved in gasoline to separate it from 
insoluble impurities. The gasoline solution is treated 
with furfural which dissolves and removes coloring 
matter. After separation of the furfural, the gasoline 
and odorous substances are moved by distillation. 


(C1.87-2)—A.P.-C, 
Sulphite Process 


Theoretically and Technically Economic Possi- 
bilities of Heat Savings and Operating Improve- 
ments by Burning Sulphur Under Pressure. O. 
Brauns. Svensk Pappers-Tidn. 41, no. 5:135-142 
(March 15, 1938); B.I.P.C. 8:320.—‘Burning sul- 
phur under pressure using compressed air for the 
combustion, and cooling the hot burner gases directly 
with raw acid from the towers in a special auxiliary 
tower also held under suitable pressure, makes it pos- 
sible to save enough heat to raise the temperature of 
the acid some 30 or 40°C. while at the same time the 
strength of the acid may be controlled. The pressure 
required depends upon the acid desired, the sulphur 
consumption and other factors, but should not exceed 
30 Ib. per sq. inch (gauge). For a mill producing 
about 100 tons of sulphite pulp per day a compressor 
supplying about 1000 cubic feet of ‘free’ air at 2 atm. 
(gauge pressure) would be sufficient, and the power 
consumption of this compressor is the only extra oper- 
ating expense of the system. This would amount to 
about 1 HP. per ton of pulp. The pressure does 
not increase the formation of sulphur trioxide; the 
initial cost of installation is not more than the initial 
cost of the conventional equipment in the acid plant.” 


—C.J.W. 
Sulphite Waste Liquors 


Use of Sulphite Cellulose Spent Liquors in Tan- 
ning. L. Masner and V. Samec. Technika Hlidka 
Kozeluzska 12:9;11, 19-21, 29-31 (1936); C. A. 32, 
4000.—In pure sulphite cellulose tanning, the initial 
tanning must be at a high pH in order to accelerate 
penetration. Removal of the crystalloidal nontannins 
(salts) is very important to the course of the tan- 
ning process. In the presence of vegetable tanning 
material, the hide takes up first the vegetable tanning 
principle, then the sulphite cellulose. However, sul- 
phite cellulose once absorbed by the hide cannot be 
displaced by the vegetable tanning principle.—C.J.W. 


Process of Making Vanillin. Lloyd T. Sand- 
born, assignor to Marathon Paper Mills Co. U. S. 
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pat. 2,104,701, (Jan. 4, 1938).—In the production of 
vanillin from sulphite waste liquor in accordance with 
the process of U. S. pat. 2,057,117, the vanillin is 
extracted from the sodium hydroxide solution by 
means of butyl alcohol or other alcohols which are 
sufficiently insoluble or immiscible in the water solu- 
tion so that separate layers will form and which will 
give a satisfactory partition coefficient. (C1.260-137). 
—A.P.-C. 

Sole Leather. Otto Roehm. U. S. pat. 2,101,511, 
(Dec. 7, 1937). —Hides are first tanned with sulphite 
waste liquor extract before any silicic acid is added, 
and silicic acid is subsequently employed as a filler. 
Such treatment serves to give good results in a short 
tanning process. (C1.149-4)—A.P.-C. 

Use of Sulphite Waste Liquor in Preparing 
Soap. Karl Braun and Hermann Plauson. U. S. 
pat. 2,100,047 (Nov. 23, 1937).—In the manufacture 
of a clear soap, sulphite waste liquor is chlorinated 
and then neutralized with an acid such as sulphuric 
acid precipitated matter is removed to obtain a clear 
liquor, the latter is oxidized (as by hydrogen peroxide 
or ozonized air) and is dehydrated and incorporated 
with a soap to form a product which may be used 
with sea water. (Cl. 87-16).—A.P.-C. 


Electroplating. Wilhelm Sailer, assignor to 
Mead Research Engineering Co. U. S. pat. 2,090,- 
966 (Aug. 24, 1937).—As a solvent for metals or 
metal compounds to be plated, such as for plating iron 
with copper, there ‘s used a lignin material which has 
been subjected to an oxidizing treatment, as by treat- 
ing waste pulp liquor with hydrogen peroxide and 
chlorine. (Cl. 204-1)—A.P.-C, 


Mechanical Process 


Preheating of New Pulp-Grinding Stones. K. I. 
Tyukin. Bumazhnaya Prom. 15, no. 9 :65-67 (1937) ; 
C. A. 32:3956.—The inefficiency of new quartz- 
cement grinding stones (for about 48 hours in sum- 
mer and 72 hours in winter) can be overcome without 
any mechanical injury or deformation by preheating 
to the working temperature of pulp grinding. To this 
end, the stone is immersed in water at room temp. in 
an insulated wooden box and the temperature of the 
water is gradually raised to 50° C. in 48 hours and 
then to 70° in 12 hours. To prevent cooling of the 
stone before mounting, it is wrapped in some insulat- 
ing sheets or 50-60 layers of paper. The procedure 
affords a 2 per cent increase in the grinding efficiency, 
a power economy and improved ground pulp at lower 
temperature of grinding.—C.J.W. 


Segmental Pulp Stone. George B. Rickard 
assignor to The Carborundum Co. U. S. pat. 2,104,- 
594, Jan. 4, 1938.—Clamping means are provided by 
which one or more abrasive segments can be clampe? 
to a support by means accessible from the ends of the 
pulp stone. The clamping means are constructed so 
that there will be automatic compensation tending to 
resist loosening of the segments from the clamps and 
from the supporting base when the temperature of 
the stone rises. (Cl. 51-207).—A.P.-C. 


Investigations into the Yellowing of Ground 
Wood Papers. H. Bakker. Chem. Weekblad 34: 
543-5 (1937); Tech. Bull. Paper Makers’ Assoc. Gt. 
Britain & Ireland 15, no. 4:48 (April, 1938).—‘‘The 
coloring matter produced through illumination by 
means of sunlight or an ultra-violet lamp was ex- 
tracted by means of 0.5 per cent solution of am- 
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monia, and precipitated as a dark-brown product by 
means of hydrochloric acid; it contained 58.3 per 
cent carbon and 4.8 per cent hydrogen. On fusion 
with caustic potash, pyrocatechin, pyrocatechuic acid, 
and oxyhydroquinone were detected in addition to 
oxalic acid; on sublimation at 220° by the Kirschner 
method, vanillic acid was found, also a smell of va- 
nillin. Thus, the yellowing of groundwood papers 
consists of oxidation of lignin accompanied by the 
formation of humic acid.” 


Miscellaneous 


Hydrogen-ion Concentration or Active Acidity 
and pH. Anon. Mon. Papétérié Belge 18, No. 
1:27-31 (Jan., 1938).—The following quick and ac- 
curate volumetric-colorimetric method is recommend- 
ed for the determination of pH: to 8 cc. of liquid 


to be examined add 2 drops of Merck’s universal 


indicator, and by comparison with the color scale 
provided with the indicator ascertain the approxi- 
mate pH; to 20 cc. of the liquid in a 50-cc. por- 
celain dish add 6 drops of the B.D.H. indicator 
most suitable as indicated from the preliminary pH 
test; in a second 50-cc. porcelain dish add 10 cc. of 
Prideaux and Ward universal buffer solution (ob- 
tainable from British Drug Houses, London) to- 
gether with 6 drops of the same indicator and suf- 
ficient distilled water to obtain (as nearly as possi- 
ble) exactly 20 cc. after completion of the titration ; 
add fifth normal hydrochloric acid or sodium hydrox- 
ide drop by drop until the color matches that of the 
liquid under examination. The pH may be obtained 
from a table or by means of the formula pH = 
3.1 + 0.1185V, in which V = number of cc. of 
fifth-normal acid or alkali used.—A.P.-C. 

Colorimetric Determination of pH by Juxta- 
position of the Acid and the Alkaline End Points 
of Indicators. A. Nicollet. Papier 40; 1021-1029 
(Dec., 1937).—An address describing the method in 
detail—A.P.-C. 

Colloid Chemistry in the Paper Industry. Alex- 
ander King. Chemistry and Industry 57:177-180 
(Feb. 19, 1938).—A brief explanation of the simpler 
aspects of the interactions of the colloids used in 
paper making: cellulose, rosin, starch, waterglass, 
clay, casein, dyestuffs, etc——A.P.-C. 

Colloid Chemistry in Paper Making. Bb. W. 
Rowlands. J. Physical Chem. 41 :997-1005 (1937).— 
A general discussion.—A.P.-C. 

The Problem of Foam and Foam Killers in the 
Paper Industry. M. de Buccar. Papeterie 60; 
98-105 (Feb. 10, 1938).—A brief discussion of the 
causes and mechanism of formation of foam in paper 
making and of the various remedies which have been 
proposed.—A. P.-C. 

Black Light in the Paper Industry. Anon. 
Paper Industry 19:1398-1401 (March, 1938).—A 
brief outline of some of the numerous applications 
of ultraviolet light in the paper industry—A.P.-C. 

Stresses to Which Paper is Subjected in the 
Different Printing Processes. Hans Mahler. Z. 
Papier, Pappe, Zellulose, Holzstoff 56, no. 1/2:15- 
17 (Jan. 29, 1938) ; B.I.P.C. 8:306.—The chief dif- 
ficulties with printing papers are caused by poor reg- 
ister and curling. Correct maturing and conditioning 
will help to minimize these troubles. Brief refer- 
ence is made to the three main printing processes, 
letterpress, planographic printing (lithography and 
offset), and intaglio, and the special demands which 
they place upon the paper employed.-—C.J.W. 
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Planning of the New Paper Mill in Szentendre, 
Hungary. Josef Schoengut. Z. Papier, Pappe, 
Zellulose, Holzstoff 56, no, 1/2:11-15 (Jan. 29, 
1938) ; B.I.P.C. 8:297.—A description with plan of 
the new paper mill is given making all grades of 
paper and board from 35 to 400 g./sq. m.—C.J.W. 

Tendencies of Planned Economy in the French 
paper and pulp industry. Frédéric Boulanger. Z. 
Papier, Pappe, Zellulose, Holzstoff 56, no. 3/4:38-40 
(Feb. 28, 1938) ; B.I.P.C. 8:296.—Developments in 
the post-war French paper industry are reviewed, 
with special reference to the enormous growth of the 
Scandinavian industry equipped with modern mills 
and machinery, with which the numerous small and 
medium sized French mills will soon be no longer 
in a position to compete successfully. Different ex- 
pedients of the French industry are discussed, such 
as tariffs, the formation of cartels, moves to stimulate 
the development of a national pulp policy (France 
is obligated to import about 70% of her pulp require- 
ments), and finally the formation of special commit- 
tees for regulating and controlling production, the 
erection of new plant or installation of new ma- 
chinery, ete.—C.J.W. 

Development of the Paper Industry in the 
Baltic States. Herman Colombo. Z. Papier, Pappe, 
Zellulose, Holzstoff 56, no. 3/4:40-42 (Feb. 28, 
1938) ; B.I.P.C. 8:297.—A review of the pulp and 
paper industry in Finland, Esthonia, Latvia and 
Lithuania is given.—C.].W. 

Southern Pine and the Developments in the 
Southern United States. Erik Thodén. Finnish 
Paper and Timber J., 19, no. 22 :946-948, 950 (Nov. 
30, 1937); B.I.P.C. 8:297.—A review of Herty’s 
work and developments in the southern United States, 
Cri on the utilization of southern pine species.— 
C.J.W. 

The German Investigation in the History of 
Paper. Hans H. Bockwitz. Wochbl. Papierfabr. 
68, no. 48 :928-31 (Nov. 27, 1937).—The more im- 
portant events in the history of paper are mentioned 
and the evolution of the different pieces of equip- 
ment are described.—J.F.O. 

Synthetic Adhesives for the Conversion of 
Paper. F. Ohl. Papier-Ztg. 63, no. 3:41-42 (Jan. 
8, 1938); B.I.P.C. 8:270.—The possibilities of ad- 
hesives prepared from polymerization products of 
acrylic and vinyl acid compounds in the paper in- 
dustry are discussed, with special reference to sub- 
stituting latex emulsions.—C.J.W. 

Adhesives in the Graphic Arts. Ernest Hof- 
mann. British Printer 50, no. 299 :230-231 (March, 
1938) ; B.I.P.C. 8:270.—Adhesives should be chosen 
in accordance with the surfaces to be pasted together. 
With the advent of so many new materials, such as 
coated, varnished, or printed surfaces, metal foils, 
plain or moisture proof cellophane, etc., many special 
gums had to be developed and each case must be in- 
vestigated individually. The author gives directions 
for pasting printed labels to commonly used sur- 
faces, such as bottles, tin cans, glass, ete —C.J.W. 

The Future Task of the Research on the His- 
tory of Paper. Hans Bockwitz. Wochbl. Papier- 
fabr. 68, no. 43 :815-16 (Oct. 23, 1937).—Pertinent 
facts concerning the methods for research on the 
history of paper.—J.F.O. 

Two and One-Half Centuries of American 
Paper Making. William Bond Wheelwright. 
Paper Trade J. 106, no. 8 :202-204 (Feb. 24, 1938).— 
Brief historical notes.—A.P.-C. 
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Imports of Paper and Paper Stock 


Giving Manifests of New York, Boston, Philadelphia and Other Ports of 
Newsprint, Wrapping, Writing, Coated, Blotting, Tissue, Strawboard, 
Wallboard, Cigarette Papers, Sulphite, Kraft and Ground Wood Pulp. 


NEW YORK IMPORTS 


WEEK ENDING DECEMBER 17, 1938 
SUMMARY 
Cigarette paper 
Wall paper 
Wall boards ....... 
Paper hangings . 
Newsprint 
Printing paper ... 


7, 136 rolls 
149 rolls, 111 bls., 11 cs. 
Wrapping paper . 147 rolls, 72 bls., '160 cs. 
Filter paper ......... 91 bls., 3 cs. 
TN oo irish, site. Wa iA ean a 
Bristol boards 
Surface baryta coated paper. 
Metal covered paper......... . 
Pat HOME .......5.. 
Transfer pictures ... 
IE nn as aad a ans ab ee RW a ORAS 
Decalcomanias 
Decalcomania paper 
Colored paper 
Tissue paper 
Stencil paper ........ 
Carbon paper 
Tracing cloth 
Blotting paper 


Writing paper 
Imitation parchment paper 
Gummed paper 
Paper tubes 116 ctns., 8 cs. 
Miscellaneous paper................396 rolls, 121 bls., 65 cs. 
CIGARETTE PAPER 
Champagne Paper Corp., Washington, Havre, 243 cs. 
R. J. Reynolds Tobacco Co., Washington, Havre, 12 cs. 
De Mauduit Paper Corp., Guadeloupe, Havre, 2 cs. 
H. H. Straus, Pipestone County, Bordeaux, 373 cs. 
WALL PAPER 
———, Bremen, Bremen, 3 bls. 
C. Asche & Co., Black Osprey, Antwerp, 1 ble. 
Bg. Emmerich, Port Darwin, Liverpool, 9 bls. 
F. J. Emmerich, Hansa, Hamburg, 4 bls. 
S. K. Lonegren, Kungsholm, Gothenburg, 10 bxs. 
WALL BOARDS 
Northside Lumber Co., Kungsholm, Gothenburg, 36 bdls. 
Treetex Corp., Rydboholm, Horneborg, 3,645 bdls. 
PAPER HANGINGS 
W. H. S. Lloyd & Co., American Merchant, London, 7 bls. 1 


cs. 
NEWSPRINT 
N. Y. Evening Journal, Washington, Finland, 258 rolls. 
N. Y. Evening Journal, Markland, Liverpool, N. S., 565 rolls. 
N. Y. Tribune, Inc., Markland, Liverpool, N. S., 1,565 rolls. 
World Telegram, Markland, Liverpool, N. S., 582 rolls. 
Brooklyn Daily Eagle, Markland, Liverpool, N. S., 434 rolls. 
Gilman Paper Co., Markland, Liverpool, N. S., 300 rolls. 
N. Y. Post, Markland, Liverpool, N. S., 806 rolls. 
W. H. Bell, Markland, Liverpool. N. S., 142 rolls. 
Perkins Goodwin & Co., New York, Hamburg, 63 rolls. 
Jay Madden Corp., New York, Finland, 267 rolls 
'N. Y. Evening Journal, Hammaren, Kotka, 115 rolls. 
Wilkinson Bros., & Co., Inc., Hammaren, Kotka, 96 rolls. 
Tay Madden Corp., Hammaren, Kotka, 81 rolls. 
Perkins Goodwin & Co., Hansa, \ ie 506 rolls. 
, Hansa, Hamburg, 80 roll 
Jay Madden Corp., Hansa, Finland, 516 rolls. 
Gilman Paper Co., Rydboholm, Norrkoping, 382 rolls. 
Clinton Paper Corp., Rydboholm, Norrkoping, 287 rolls. 
Boston Paper Board Co., Rydboholm, Norrkoping, 91 rolls. 
PRINTING PAPER 
ramene Whittemore, Inc., Washington, Finland, 149 rolls, 
s. 


F. L. Kramer & Co., Ascania, London, 2 ¢ 
Walker Goulard Plehn Co., Hammaren, Kotka, 22 bls, 
Steiner Paper Corp., Hansa, Bremen, 9 cs, 


WRAPPING PAPER 
Jay Madden Corp., Washington, Finland, 45 rolls, 19 bls. 
Steiner Paper Corp., New York, Hamburg, 55 cs. 

, Hammaren, Gothenburg, 105 cs., 40 rolls. 
Heemsoth Kerner Corp., Hansa, Bremen, 53 bls. 
Lunham & Reeve, Inc., Rydboholm, Norrkoping, 62 rolls. 

FILTER PAPER 
J. Manheimer, Aquitania, Southampton, 91 bls., 1 cs. 
H. Reeve Angel & Co., Inc., Ascania, London, 2 cs. 
DRAWING PAPER 
H. Reeve Angel & Co., Inc., Ascania, London, 5 cs. 
BRISTOL BOARDS 
c ee & Co., Inc., American Merchant, Learn 1 cs. 
SURFACE BARYTA COATED PAPE 
Atlantic F'd’z Co., New York, Hamburg, 20 cs. 
he, Me Consmiller, New York, Bremen, 45 cs. 
Globe Shipping Co., New York, Bremen, 22 cs., 20 crates. 
Globe Shipping Co., Hansa, Bremen, 1 cs., 42 crates. 
METAL COVERED PAPER 
K. Pauli Co., New York, Bremen, 18 cs. 
Winter Wolff & Co., Paris, Havre, 4 cs. 
K. Pauli Co., Hansa, Bremen, 21 cs. 
PHOTO PAPER 
J. J. Gavin Co., Inc., Aquitania, Southampton, 7 cs. (un- 
sensitized). 


TRANSFER PICTURES 

Rohner Gehrig & Co., Bremen, Bremen, 8 cs. 

TRANSFER PAPER 
J H. & G. B. Siebold, Inc., Washington, Hamburg, 6 cs. 
Fuchs & Lang Manfg. Co., Hansa, Hamburg, 29 cs. 
Phoenix Shipping Co., Hansa, Hamburg, 17 cs. 

DECALCOMANIAS 
Sellers Transportation Co., Bremen, Bremen, 18 cs. 

DECALCOMANIA PAPER 
B. F. Drakenfeld & Co., Port Darwin, Liverpool, 4 cs., 19 
drums (duplex). 

COLORED PAPER 

D. C. Andrews & Co., Bremen, Bremen, 5 cs. 
TISSUE PAPER 

Atlantic F’d’g Co., New York, Hamburg, 1 cs. 
Remington Rand, Inc., Kiyosumi Maru, Kobe, 52 cs. 
W. J. Byrnes & Co., Queen Mary, Southampton, 1 cs. 


(coated). 
oie er 
———, Narutu Maru, roe S 
CARBON PAPER 
——.,, American sien London, 1 cs. 
TRACING CLOTH 
M. J. Corbett & Co., Washington, Hamburg, 5 cs. 
BLOTTING PAPER 
American Express Co., Washington, Havre, 3 cs. 
NOTE PAPER & ENVELOPES 
J. P. Morgan & Co., Ascania, London, 1 cs. 
WRITING PAPER 
Globe Shipping Co., Washington, Havre, 1 cs. 
IMITATION PARCHMENT PAPER 
E. Dietzgen & Co., New York, Hamburg, 49 cs. (grease- 


proof). 
GUMMED PAPER 
Heemsoth Kerner Corp., Bremen, Bremen, 3 cs. 
PAPER TUBES 
——, New York, Hamburg, 66 cs. 
———, Bremen, Bremen, 94 ctns. 
——, Hansa, Bremen, 22 ctns, 12 cs. 
MISCELLANEOUS PAPER 
Japan Paper Co., Marchen Maersk, Kobe, 27 cs. 
Japan Paper Co., Black Osprey, Antwerp, 2 cs. 
Steiner Paper Corp., Kungsholm, Gothenburg, 8 cs. 
The Borregaard Co., Inc., Kungsholm, Gothenburg, 396 rolls, 
121 bls. 
Standard Insulation Co., tn Gothenburg, 2 cs. 
, Black Tern, Rotterdam, 26 c 
RAGS, BAGGINGS, ETC. 
New York, Hamburg, 58 bls. rags. 
Whaling Waste Products Co., Gudrun Maersk, Antwerp, 200 
bls. jute waste. 
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R. Blank, Pipestone County, St. Nazaire, 219 bls. dark cot- 
tons. 

Darmstadt Scott & Courtney, Black Condor, Rotterdam, 23 
bls. bag scrap. 

D. Benedeto, Inc., Black Condor, Rotterdam, 88 bls., bag- 


ging. 
Darmstadt Scott & Courtney, Volendam, Rotterdam, 96 bls. 


bagging. 
Loumar Textile By Products Inc., Volendam, Rotterdam, 71 
bls. bagging. ' F 
W. Steck & Co., Black Osprey, Rotterdam, 55 bls. bagging. 
Irving Trust Co., Black Osprey, Antwerp, 60 bls. bagging. 
E. J. Keller Co., Inc., Black Osprey, , 63 bls. paper- 
stock, 50 bls. bagging. . 
Chase National Bank, Laura C., Algiers, 150 bls. rags 
, Port Darwin, Liverpool, 7 bls. rags. 
, Fernbrook, Alexandria, 342 bls. rags, 65 bls. bagging. 
R. Blank, Fernbrook, Alexandria, 575 bls. colored cottons. 
Castle & Overton, Inc., Fernbrook, Alexandria, 166 bls. rags. 
W. Steck & Co., Fernbrook, Alexandria, 187 bls. bagging. 
Irving Trust Co., Fernbrook, Alexandria, 60 bls. bagging. 
W. J. Green & Co., Inc., Fernbrook, Alexandria, 197 bls. rags. 
Banco Coml Italiane Trust Co., Fernbrook, Alexandria, 113 
bls. bagzing. 
Commercial Bank of Greece, Fernbrook, Piraeus, 204 bls. 
bagging. 
Star Woolen Co., Kungsholm, Gothenburg, 4 bls. rags. 
Chase National Bank, Stray Bolshevik, Leningrad, 469 bls. 
linen rags, 105 bls. old cottons, 7 bls. linen cuttings, 4,061 
bls. flax waste. 
Royal Manfg Co., Kiyosumi Maru, Kobe, 46 bls. rags. 
Hoffman Lion Mills, Kiyosumi Maru, Osaka, 55 bls. rags. 
E. J. Keller Co., Inc., Black Tern, , 116 bls. bagging. 
Darmstadt Scott & Courtney, Black Tern, Rotterdam, 21 bls. 
bag scrap. 
E. J. Keller Co., Inc., Fernmoor, 
bls. rags. 
Chase National Bank, Fernmoor, Genoa, 38 bls. hemp waste 
threads. 
, Fernmoor, Leghorn, 18 bls. cotton waste. 
R. Blank, Fernmoor, Alexandria, 207 bls. colored cottons, 
61 bls. white cottons. 
Irving Trust Co., Fernmoor, Alexandria, 207 bls. colored 
cottons, 61 bls. white cottons. 
Irving Trust Co., Fernmoor, Alexandria, 63 bls. bagging. 
———.,, Fernmoor, Alexandria, 290 bls. rags. 
W. Steck & Co., Fernmoor, Alexandria, 126 bls. rags, 265 
bls. bagging. 
HIDE CUTTINGS, ETC. 
——, Port Darwin, Liverpool. 336 bags hide cuttings. 
——, New York, Hamburg, ae bone glue sheets. 


, Gudrun Maersk, London, 127 bls. 
D. Benedetto, Inc., Pipestone County, St. Nazaire, 182 coils. 
W. Steck & Co., Black Condor, Rotterdam, 78 coils. 
W. Steck & Co., Volendam, Rotterdam, 72 coils. 
WOOD PULP 
——, New York, Hamburg, 679 bls. wood pulp, 106 tons. 
Castle & Overton, Inc., New York, Hamburg, 525 bls. wood 
pulp, 105 tons. 
Castle & Overton, Inc., Black Condor, Rotterdam, 325 bls. 
wood pulp, 65 tons. 
Perkins Goodwin & Co., Hammaren, Gothenburg, 279 bls. 
sulphate, 156 bls. sulphite. 
J. Andersen & Co., Hammaren, Gothenburg, 200 bls. sulphite. 
Pulp Sales Corp., Hammaren, Viipuri, 1,598 bls. sulphate. 
Absorbo Beer Pad Co., Hansa, Hamburg, 150 bls. wood pulp, 
16 tons. 
W. Bersch, Hansa, Bremen, 80 bls. wood pulp. 
J. Andersen & Co., Kungsholm, Gothenburg, 875 bls. sulphite. 
Perkins Goodwin & Co., Kungsholm, Gothenburz, 140 bls. 
sulphate. 
, Kungsholm, Gothenburg, 181 bls. sulphate. 
Gottesman & Co., Inc., Rydboholm, Gothenburg, 5,080 bls. 
sulphate. 
Bulkley Dunton Pulp Co., Inc., Rydboholm, 
bls. sulphite. 
M. Sone, Rydboholm, Stockholm, 1,200 bls. sulphite. 
E. M. Sergeant Pulp & Chemical Co., Rydboholm, Utansjo, 
710 bls. sulphite. 
Perkins Goodwin & Co., Rydboholm, 600 bls. mechanical 
pulp, 3,000 bls. sulphite. 
Perkins Goodwin & Co., Ryvdboholm, Svano, 600 bls. sulphite. 
Atterbury Bros., Inc., Rvdboholm, Svano, 600 bls. sulphite. 
WOOD PULP BOARDS 
H. Fuchs & Son, Kungsholm, Gothenburg. 12 crates. 
Fibre Products Manfg. Co., Kungsholm, Gothenburg, 24 bls. 
H. Fuchs & Son, Hammaren, Gothenburg, 44 crates. 


, 96 bls. bagging, 345 


, 1,350 


———, Hammaren, Viipuri, 471 rolls. 
Jay Madden Corp., Hammaren, Viipuri, 86 bls. 
Jay Madden Corp., Hammaren, Kotka, 104 bls. 
———, Hansa, Hamburg, 251 bls. 
W. Bersch, Hansa, Hamburg, 150 bls. 

, Hansa, Hamburg, 115 bls. (sheets). 


ALBANY IMPORTS 
WEEK ENDING DECEMBER 17, 1938 


Pagel Horton & Co., Inc., Mulhiem Ruhr, Sweden, 1,200 bls. 
wood pulp. 


BOSTON IMPORTS 
WEEK ENDING DECEMBER 17, 1938 
Pagel a & Co., Inc., Braheholm, Sweden, 500 bls. wood 
pulp. 
Gottesman & Co., Inc., Lagaholm, Sweden, 1,240 bls. wood 


pulp. 
E J. Keller Co., Inc., Black Tern, ———, 75 bls. bagging, 
227 bls. paper stock. 


PHILADELPHIA IMPORTS 
WEEK ENDING DECEMBER 17, 1938 
Gilman Paper Co., Markland, Liverpool, N. S., 1,292 rolls 
newsprint. 
Chase National Bank, Pipestone County, Bordeaux, 229 bls. 


rags. 

E. J. Keller Co., Inc., Pipestone County, , 221 bls. rags. 

Guaranty Trust Co., Vigrid, Gdynia, 3,255 bls. unbleached 
sulphite, 652 tons. 

Castle & Overton, Inc., Black Osprey, Rotterdam, 150 bls. 
wood pulp, 30 tons. 

E. J. Keller Co., Inc., Black Osprey, ———, 168 bls. bag- 


ging. 

Johaneson, Wales & Sparre, Inc., Hammaren, Gothenburg, 
175 bls. sulphate. 

Perkins Goodwin & Co., Hammaren, Gothenburg, 508 bls. 
sulphate. 

Jay Madden Corp., Hammaren, Viipuri, 35 rolls wood pulp 
boards. 

Pulp Sales Corp., Hammaren, Viipuri, 1,016 bls. sulphite. 

J. W. Hampton Jr., & Co., Inc., Hammaren, Kotka, 90 bls. 
printing paper. 

Paper House of Pennsylvania, Hammaren, Kotka, 13 rolls 
newsprint. 

—— & Co., Inc., Mormacport, Sweden, 2,500 bls. wood 
pulp. 


BALTIMORE IMPORTS 
WEEK ENDING DECEMBER 17, 1938 

Congoleum Nairn Co., Pipestone County, Bordeaux, 1,747 
bls. rags. 

Congoleum Nairn Co., Pipestone County, St. Nazaire, 395 
bls. rags. 

Congoleum Nairn Co., Pipestone County, Havre, 204 bls. 
rags. 

, Black Condor, Rotterdam, 465 bls. wood pulp, 104 
tons. 

The Borregaard Co., Inc., Hammaren, Gothenburg, 500 bls. 
wood pulp. 

Perkins Goodwin & Co., Hammaren, Gothenburg, 217 bls. 
sulphate. 

, Tlammaren, Gothenburg, 285 bdls. wall board. 

Pulp Sales Corp., Hammaren, Helsingfors, 1,016 bls. 
mechanically ground pulp. 

Lagerloef Tradinz Co., Hammaren, Helsingfors, 520 bls. 
mechanically ground pulp. 

Pulp Sales Corp., Hammaren, Viipuri, 1,270 bls. sulphate, 
2,576 bls. sulphite. 

Scripps Howard Supply Co., Inc., Hammaren, Kotka, 70 rolls 
newsprint. 

Jay Madden Corp., Hammaren, Kotka, 1,925 rolls newsprint. 

Pulp Sales Corp., Hammaren, Kotka, 665 bls. wood pulp. 

Bankers Trust Co., Laura C., Trieste, 1,378 bls. wood pulp. 

Hearst Consolidated Publications, Inc., Rydboholm, Norr- 
koping, 1,449 rolls newsprint. 

, Rydboholm, Horneborg, 1,204 bdls. 4 bxs wall board. 

Price & Pierce, Ltd., Rydboholm, Horneborg, 300 bls. 
chemical pulp. 

Price & Pierce, Ltd., Rvdboholm, Stockholm, 210 bls. sulphite. 

ae Goodwin & Co., Rydboholm, Svano, 540 bls. kraft 
pulp. 

E. M. Sergeant Pulp & Chemical Co., Rydboholm, Svano, 
600 bls. sulphite. 


NEWPORT NEWS IMPORTS 
WEEK ENDING DECEMBER 17, 1938 


Gottesman & Co., Inc., Heddernheim, Sweden, 3,025 bls. 
wood pulp. 





December 22, 1938 


e 
-- — 


ml . ' 
‘te 
\g« 2) 


New York Market Review 


Office of the Paper TrapE Journat, 
Wednesday, December 21, 1938. 

Reports from the wholesale paper market indi- 
cates little change in consumer demand for the cur- 
rent week. The customary lull in many primary 
markets preceding the Christmas and New Year 
holidays and the desire to keep inventories low at 
the end of the year, is expected to be followed by an 
upswing in business early in January. The index of 
general business activity is up slightly for the week 
from 93.1 per cent to 94.2 per cent, which compares 
with 85.0 per cent for the corresponding week of 
last year. Production of over 200 paper mills for 
the week ended December 11, was 74.3 per cent, com- 
pared to 77.8 per cent for the preceding week, and 
with 56.1 per cent for the corresponding week in 
1937. Production of paper board for a like period 
was 64.0 per cent, compared with 53.0 per cent for 
last year. 

In general, production and sales volume of many 
grades of paper and paper board is well above that 
of last year, and while prices are low, the trend at 
this date appears to be upward as the total costs of 
doing business are mounting higher. 

The newsprint situation continues to improve and 
while stocks of publishers and at mills are relatively 
large, demand for newsprint is now reported nearing 
normal, with the last three months the best in the 
current year. Heavy buying by publishers in the past 
to save $2.50 per ton has resulted in the accumula- 
tion of relatively large stocks, but inventories on hand 
are now about equivalent to a month and a half 
supply, against a normal period of one month. The 
inventory situation is accordingly reported as grad- 
ually improving. 

Demand for some grades of sulphite bond papers 
continues to reflect improvement. Little change is 
reported in book papers for the week. Production 
and orders for tissue papers are continued to be well 
maintained. The consumer demand for kraft papers 
for wrapping purposes continues at a high level and 
production is also at a high point for the week. Sales 
volume in paper board continues quite good and pro- 
duction is also well maintained. Prices in general, 
are relatively firm, with the price trend apparently 
upward despite keen competition in some grades of 
paper and board. 


Mechanical Pulp 
The demand for mechanical pulp continues to 
slowly improve. Prices remain relatively firm and 


no important changes are reported in any grades of 
domestic, Canadian, or European pulps for this week. 
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LATEST 
MARKET REVIEW 


Chemical Pulp 


No important change in the market situation of 
chemical pulp is reported for the current week. 
Other than the usual reports that some types of low 
quality pulps, such as southern kraft at $28 per ton, 
etc., no changes in any of the standard and higher 
quality pulps have been reported this week. Prices 
are relatively firm under a slowly increasing demand. 


Old Rope and Bagging 


Mill demand for old rope is limited and prices re- 
main unchanged at prevailing market levels. The 
demand for old bagging is also very light, and this 
market is quiet and prices conform to prevailing 
quotations. 

Rags 


The market situation in new and old domestic rags 
continues quiet and unchanged. Business in paper 
making rags continues light with prices conforming 
to prevailing quotations. The foreign rag market 
continues inactive and prices are nominal. 


Old Waste Paper 


The demand for all grades of waste paper con- 
tinues light. Although prices remain relatively 
steady, mill demand is too low to make a firm market 
and some reports of price cutting below prevailing 
prices is heard in the trade, and in general, this mar- 
ket continues to remain unsatisfactory. 


Twine 
Business in the twine market is reported as a little 
slow for the week, which is a seasonal condition at 
this time of the year. Prices are firm, with recently 
upward revision in many grades of hard and soft 
fiber twines. The trade is generally optimistic and 


a substantial improvement in demand is expected 
early next month. 


Kennebec Pulp & Paper Co. Burned 


A press dispatch from Augusta, Me., under date of 
December 19 says that “A spectacular general alarm 
fire of undetermined origin swept the sulphate stor- 
age plant and offices of the Kennebec Pulp and Paper 


Company today. 
$300,000. 

The fire started in the three-story wooden storage 
section and fanned by a high wind, quickly consumed 
the wooden office building of the $1,000,000 plant. 

“None of the 350 employees was working in the 
building at the time. 

“The destroyed portion of the plant formerly 
housed the Cushnoc Paper Company which until 1935 
manufactured newsprint. A. Mazer of New York 
City bought out the paper company that year and 
turned the plant into a tissue towel manufacturing 
concern.” 


Loss was estimated unofficially at 
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PAPER TRADE 


Miscellaneous Markets 


Office of the Paper TrapeE JourRNAL, 
Wednesday, December 21, 1938. 

ALUM (Activated )—Quotations on activated alum are 
firm and unchanged at prevailing prices. The commercial 
grades are quoted at $.90 per 100 pounds, in 100 pound 
multi-wall bags, car lots, f.o.b., works. 

BLANC FIXE—Prices of blanc fixe continue firm and 
conform to prevailing market levels. The pulp is quoted 
at from $42.50 to $45 per ton, in bulk; the powder is 
offered at from 3% to 334 cents per pound, in barrels, at 
works, 

BLEACHING POWDER—Quotations on_ bleaching 
powder continue firm and unchanged. Bleaching powder 
is quoted at from $2 to $2.25 per 100 pounds, in drums, 
at works. 

CASEIN—The demand for casein is reported as fair 
for the week. Standard domestic casein, 20-30 mesh, is 
quoted at 9 cents per pound ; 80-100 mesh, at from 9% to 
10 cents per pound. All prices in bags, car lot quantities. 

CAUSTIC SODA—Quotations on caustic soda remain 
unchanged at prevailing market prices. Solid caustic soda 
is quoted at from $2.10 to $2.30 per 100 pounds; flake 
and grovnd at from $2.50 to $2.70 per 100 pounds; in 
drums, at works. 

CHINA CLAY—Prices of china clay continue steady 
at prevailing market levels. Imported clay is quoted at 
from $14.50 to $25 per ton, ship side. Domestic filler clay 
is quoted at from $6.50 to $12 per ton; coating clay at 
from $11 to $22 per ton, at mines. 

CHLORINE—Ouotations on chlorine continue un- 
changed at prevailing market prices. Chlorine is quoted 
at $2.15 per 100 pounds, in single-unit tank cars, f.o.b., 
works. 

ROSIN—The demand for rosin is reported as fair for 
the week. “G” gum rosin is quoted at $4.32; “F” wood 
rosin at $4.25 per 280 pounds, gross weight, in barrels, at 
Savannah. Seventy per cent gum rosin size is quoted at 
$2.54 per 100 pounds, f.o.b., shipping point. 

SALT CAKE—Quotations on salt cake continue firm 
and unchanged. Prices range at from $12 to $13.50 per 
ton; chrome salt cake at from $11 to $12 per ton, f.o.b., 
shipping point. Imported salt cake is quoted at from 
$14.50 to $15 per ton, Gulf or Atlantic Seaboard, on dock. 

SODA ASH—Quotations on soda ash continue un- 
changed at prevailing market prices. Quotations on soda 
ash in car lots, at works, per 100 pounds, are as follows: 
in bulk, $.90; in bags, $1.05; and in barrels, $1.35. 

STARCH—The prices of corn starch continue un- 
changed at prevailing market levels. Globe pearl is quoted 
at $2.60 per 100 pounds, in bags. Special paper starch is 
offered at $2.70 per 100 pounds, in bags. All prices in 
car lots, f.o.b., Chicago. 

SULPHATE OF ALUMINA—Quotations on sulphate 
of alumina continue firm and conform to prevailing mar- 
ket levels. The commercial grades are quoted at $1.15; 
iron free at $1.30 per 100 pounds, in barrels, car lot 
quantities, f.o.b., works. 


SULPHUR—The prices of sulphur continue steady and 
unchanged at prevailing market quotations. Annual con- 
tracts are quoted at $16 per long ton, f.o.b., mines. Spot 
and nearby car lots are offered at $19 per ton. 


TALC—Quotations on talc remain firm and unchanged 
at prevailing market levels. Domestic talc is quoted at 


from $15 to $18 per ton, Eastern mines. Imported talc is 
offered at from $25 to $40 per ton, on dock. 
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Market Quotations 


Paper 
(Delivered New York) 


News, per ton— 


Roll, contract... .$50.00 
Sheets 58.00 


e-— 
e@- 


Kraft—per cwt.—Delivered Zone A 
No. 1 Northern....$4.75 @$5.25 
Superstandard .... 4.12%@ 4.62% 
Northern Standard 

Wrap: 4.00 @ 
Standar 3.50 @ 


Tissues—Per 


White No. 

White No. 

White No. 

White No. 2 
Se M. G. 


0 
Unbl. Toilet, 1 M.. 3.20 
Bleached Toilet.... 5.26 


* 
QOSSs88 


Paper Towels— 


Unbleached 
Bleached 


Manila—per cwt.—C. 1. f. a. 
No. 1 
No. 2 


ping, 
No. 2 Manila Wrap- 
ping, Ib. 
Boards, per ton— 


News A 
i 27.50 


Chip , 

Sgl. Mla, Ll. Chip. 42.50 
ute Lined Chip. ..42.50 
Nhite Pat. Coated.55.00 
Kraft Liners 42.50 


_ The following are representative of 
distributors’ resale prices: 


Rag Content Bonds and Ledgers— 
White, Assorted Items, 


Delivered in Zone 1: 


Bonds Ledgers 


100% 
kag 


Ext. 
No. 1.$39.10@$46.00 $40.25 @$47.25 
100% 
31.05@ 36.50 32.20@ 37.75 
29.90@ 35.00 
23.60@ 27.75 24.75@ 29.00 
21.65@ 26.25 
17.55@ 21.50 18.70@ 22.75 


a 14.65@ 17.75 15.80@ 19.25 
Colors at $1.00 cwt. extra. 


Sulphite Bonds and Ledgers— 
White, Assorted Items, 
Delivered in Zone 1: 


Bonds 
. -$8.60@$10.50 
No. 2... 7.70@ 9.50 
No. 3... 6.85@ 8.25 
0. 4... 6.45@ 7.75 


Coiors $1.00 cwt. extra. 
Free Sheet Book Papers— 


White, Cased Paper, 


Ledgers 


No. $9.75 @$12.0 


Delivered in Zone 1: 


No. 1 Glossy Coated. ..$10. 
No. 2 Glossy Coated... 
No. 3 Glossy Coated... 
No. 4 Glossy Coated... 


No. 1 Antique (water- 
marked) 


o 


Q8BBOS99889 B8O9 


ON Ne Na NI NT OP 09 095 
ONDONUNS 
COuUMmoOwMouUs 


~ 9930 


AAKNAANANN 


. & SS. C.... 5.95@ 
Ivory & India at $.50 cwt. extra. 


Mechanical Pulp 


(On Dock, Atlantic Ports) 
No. 1 Imported— 
25.00 @28.00 
25.00 @28.00 
(Delivered) 


No. 1 Domestic and 


Canadian 29.00 @33.00 


Chemical Pulp 


(On Dock, Atlantic, Gulf and West 
Coast Ports) 
Bleached Sulphite (Domestic 
and Foreign)— 
Prime Bleached Sul- 
h 2.35 @ 2.75 
Prime Qualities— 
Easy-Bleaching Sul- 
phite 
Strong Unbleached 
Sulphite 
(On Dock, Atlantic Ports) 
Kraft Bleached 2.25 @ 2.75 
Kraft Light & Strong 1.75 @ 1.85 
Kraft No. 1 - 155 @ 1.75 
Kraft No, 2 150 @ 1.55 


(F. o. b. Pulp Mill) 
Kraft Domestic 1.25 @ 1.75 


(Delivered) 
Bleached « e- 


1.90 @ 2.10 


Soda 


Add 60 cents per short ton, dock 
charges for Albany; $2.50 for Lake 


Ports East and $3.50 for Lake Ports 
West of Mackinac Straits. 


Domestic Rags 


(Prices to Mill f. 0. b. N. Y.) 


Shirt Cuttings— 
New White, No. 1. 
Silesias No. 

New Unbleached... 
Blue Overall 
Fancy 
Washables 
Mixed Khaki Cut- 
tings 3.25 
O. D. Khaki Cuttings 4.00 


7.00 
4.00 
6.75 
5.00 
2.10 


7.25 
4.25 
7.00 
5.25 
2.25 
1.7¢ 


® 889868 


Old Rags 

White, No. 1— 
Repacked 

Miscellaneous 

White, No. 2— 


Repacked 


Miscellaneous 


Thirds and Blues— 
Repacked 
Miscellaneous 

Roofing Rags— 
WO, Recdesecacsees Ble 
ee eee 
No 


No. 
No. 


eeeeeeee 


Foreign Rags 
New Rags 


New Dark Cuttings.. 2.25 
New Mixed Cuttings. 2.00 
New Light Silesias.. 5.50 
Light Flannelettes... 5.50 
New White Cuttings. 7.00 
New Light Oxford.. 4.00 
New Light Prints... 3.00 


Old Rags 


No. 1 White Linens. 7.50 
No. 2 White Linens. 6.50 
No. 3 White Linens. 4.50 


8888988 
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J. Andersen & Co. 


elling Agents 


21 Ent 40th Street 
York 


DRAPER FELTS 


All kinds and styles of Felts 
for all kinds and styles of Perforated Screens 


Papers. | For Pulp and Paper Mills & 
Write us about your Felt prob- Steel, Copper, Brass : 
lems and let us help you reduce att Bronze, Monel Metal 


your Felt Costs—we will call any- Stet and Other Alloys 


: Srrrrrrs Punched for Centrifugal 
where at any time. 3 +: and Rotary Screens, 


Pulp Washers, Drainer 
nee a Bee Bottoms, Filter Plates, ete. 


Charles Mundt & Sons X XN 
DRAPER BROS. COMPANY |] 67 Faiemount Ave. Jersey City, M. J. RRR 


CANTON, MASS. 


= ND nw 


Weelen manufacturers since 1856 


_ = = ¢ w 
vzeSs ss Ss U5 


ENGLISH 


UNIFORM ° SUPERIOR ° DEPENDABLE 


English China Clays Sales Corporation 
551 Fitth Avenue, New York — 





. 4 

1 

» 2 

Le White Cotton. 

4 White Cotton. 
Extra Light Prints. . 
Ord. Light Prints.. 
Med. Light Prints... 

lue Cottons. 

French Blue ijnens.. 
Checks and sane» 
Linsey Garments. . 
Dark Cottons 
Old Shopperies 
New Shopperies 
French Blues 


: Qo gotore ms tomepoce wpe 
Sohkiockuviny 
SSUMNNSSOUNNA 


: 
o 
©99090590080008 
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Old Rope and Bagging 


(Prices to Mill, f. o. b. N. 
Gunny No. 1— 


Wool ic. light. . 
Wool Tares, heavy.. 
Bright Bagging.... 


Manila Rope— 
Foreign 


Domai . 

Jute Threads. 
Sisal Strings.. 

Mixed Strings. 


@O888 68888 


Old Waste Papers 
(F. o. b. New York) 


Shavings— 
White Envelope 
Cuttings 


< 
~ 


me poe po 90 
wWoiown 
Sosouo 
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Ordinary Hard 
White No. 1.... 1.90 

Soft White No. 1.. 1.75 

Soft White Extra.. 2. 
Flat Stock— 

Stitchless 

Overissue Mag. 

Solid Fiat —.. 

Crumbled No. 1. 
Ledger Stock White. 1.15 
Ledger ok Colored .65 
New B. B. Chips.... 5 
Manil — 

New Env. Cut 

New Cuttings 
Old Kraft Machine— 

Compressed bales.. .65 
News— 

No. 1 White News 1.14 

Strictly Overissue.. .50 

Strictly Folded.... .30 
No. 1 Mixed Paper.. .15 


Twines 
(F. o. b. Mill) 
(Soft Fiber) 
Coarse Polished— 
India 


White Hemp 
Fine Polished— 


Unpetished— 


Tube 

Wall Paper 
Wrapping 

Soft Fiber Rope... 
Cotton ° 
(Hard von 
Medium Java 

Mex. Sisal 

Manila 


PHILADELPHIA 


Domestic Rags (New) 
(Price to Mill, f. o. b. Phila.) 


Shirt Cuttings— 
New White, No. 1 
New White, No. 2 
Light Silesias 
Silesias, No. 

Black Silesias, ‘soft 
New ene 
Washable, No. 1. 


Ceeene Song to gra 
Washable No. > oe 


Fancy Percales.... 
New Black Soft... 
New Light Seconds 


Q®HOOOSS8 


cf 


QBO8H G88808 
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New Black Mixed. 


Domestic Rags (Old) 


White No. 1— 
Repacked 
Miscellaneous 

Thirds and Blues— 
Miscellaneous 
Repacked .. 
Black Stockings 

(Export) 

Roofing Stock— 
Foreign No. 1.... 
Domestic No. !... 
Domestic No. 2... 
Roofing Bagging. . 


8888 8 88 60 


3.25 
2.75 


1.25 
1.75 


Bagging 
(F. 0. b. Phila.) 


Gunny, No. 1— 
Foreign 
Domestic 


No. 

Wool ee? heavy.. 
Mixed Strings , 

No. 1 
Burlap 

New Soe Cuttings 1.75 


Old Papers 
(F. 0. b. Phila.) 


Shavings— 
No. 1 Hard White. 2.25 
No. 2 Hard White. 1.90 
No. 1 Soft White.. 1.75 
No. 2 Soft White.. 1.30 
No. 1 Mixed 65 
Solid Ledger Stock.. 1.45 
Ledger Stock, white. “ae 
Ledger Stock, ones 
No. 1 Books, heavy. . 
Manila Cuttings 
Print M 
Container Manila.. 


No. 1 Mixed Paper. . 
Straw Board Chip... 
Binders Board ip. 
Corrugated Board... 
Overissue News 
Old Newspapers 


BOSTON 


Old Papers 
(F. o. b. Boston) 


Shavings— 
No. 1 Hard White 2.25 
No. 1 Soft White.. a 
No. 2 Mi 
Solid Ledger Books. . 
Overissue Ledger 
tock 
Mixed Ledgers 
No. 1 Books, heavy.. 
No. 1 Books, light. . 
Crumpled Stitchless 
Book Stock 5 
Manila Env. Cuttings 1.85 
Manila Envelope Cut- 
tings, extra quality. 2.00 


a 
“wn 


No. 1 Old Manila... .80 
White Blank News.. 
No. 
Mixed Papers 
Print Manila 
Container Manilas... 
Old Newspapers 
Paper Wool Strings. . 
Overissue News..... 
Box Board Chips.... 
Corrugated Boxes.... 
Kraft corrugated boxes 
Screening Wrappers. . 


Bagging 
(F. o. b. Boston) 
Manila Rope— 


®BSE® ® B® 9HOHSS98 889 


999985989999 9989808 88 8888 88908 ®BQH BROODS 
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Cottone—Acsenting te gradea— 

Blue Overalls 04 
New Black, eatt.. 03 

chels Cuttings. . 

O. D. Khaki 


Transmission Rope. . 
Soft Jute Rope 
Jute Carpet Runde. 


®H9888 


Gunny Bagging— 


DRED 20cksccees 
Domestic 


Domestic Rags (Old) 
Bleachery Burlap.... 


(F. o. b. Boston) 


Hd® 


Scrap Burlap— 
Foreign 

Domestic 

Scrap Sisal 

“> Sisal for Shred- 


Wool” Tares, Heavy.. 

New Burla Cuttings 2.00 
Aust. Wool Pouches. 2.75 
Heavy balin bagging 1.75 
Paper — Sagging.. 1.00 
No. 2 Bagging 55 


Repacked ° 

Miscellaneous 
we a, 2 

c 

Siceclipeeens 
Twos and Blues 

d Blue Overalls... 
Thirds and Blues— 

Repacke 

Miscellaneous 
Black Stockings 
~—s * Stock— 


ee 
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Domestic Rags (New) 
(F. o. b. Boston) 


Shirt Cutti 

New Light Prints... 

New White No. 1... 

New Light Flannel- 
ettes 

Silesias No. 

New Black Silesias.. 

Soft Unbleached 

Blue Cheviots 

Fancy 


688 680 6989 68 
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Foreign Rags 
(F. e. b. Boston) 


Dark Cottons... aes ‘ .05 
Dutch Blues 65 
New Checks and Blues 2: “85 
Old Fustians 2.25 
Old Linsey Garments 2.20 
New Silesias 4.75 


CHICAGO 


New Kraft Cuts 
Manila Env. Cuts.. 
Ex. No. 1 Manila.. 
Print Manila 
Overissue News 


Old Newspapers— 


No. 1 Folded News .25 
No. 1 Mixed Paper .15 


Roofing Stocks— 


1.10 @ 
- Nominal 
- Nominal 


Old Papers 
(F. 0. b. Chicago) 


Shavings— 
No. 1 White Enve- 
lope Cuttin -- 1.80 
No. 1 Hard White. 1.70 
No. 1 Soft White.. 1.50 
Ledger & Writings.. 
Solid Books 


Krafts 


QLHSHS®S 
= 
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e 
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(F. o. b. Cars, Toronto) 


Dont News per ton— 
onds Rolls (eontract)...46.00 @ 


Direct mill shipment in two-ton lots 5 e@ 


. 7 

Unbleached Sulphite.49.00 @ 
. cad 

* 


Old Waste Paper 


Golden Rod.. 17.00 
(In carload lots, f. o. b. Toronto) 


Direct mill digment in thre 
$10.50 Shavings— 
White Env, Cut... 2.25 


Soft White 
White Blk. News.. 


Book and Ledger— 
Flat Magazine and 
Book Stock (old) 
Light and Crum- 
pled Book Stock. 
Ledgers and Writ- 


Golden Rod.. 
— 


290909099" ®DD9HHdHD 
Ss 


PTTTED Ede TEP TET I 


Manilas— 

7 New Manila Cut.. 1.35 
P Printed Manilas... .45 

Coated Book & Litho 95 


News and Scrap— 


Strictly Overissue.. .50 
Strictly Folded.... .45 
No. 1 Mixed Paper.. .30 


589909 
Idd 


Ton Lots (resale) 
$12.00 


e288 68989 8 @ ® 


o3. ° 
Coated tinted . : 13.00 
Wrapping—delivered— 

Rag 4. 


White a 
“B” Manila 


Domestic Rags 
(Price to Mills, f. 0. b. Toronto) 


No. 1 ee Shirt 


Cu 
Fancy 


@980806@ 599d 





